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There are many factors that affect our psychical, psychological, and behavioral 
condition.  One of them is stress.  Although today living without stress is almost 
impossible, sources of stress and its remedies vary with respect to job variation and 
individual perceptions.  Aviation sector is one of the professions that have severe and 
continuous stress. 
 
Stress is an inevitable factor in a pilot's life.  Its level affects performance as too 
much stress may detract from the pilot's ability; and not enough stress may cause 
boredom, less concentration and motivation.  
 
It has long been recognized that Army Pilots at all levels are subject to stress on 
and off the job, which can interfere with effective and efficient job performance as well 
as job satisfaction.  The purpose of this thesis is to explore the causes of stress and their 
symptoms in pilots` life.  The thesis is also intended to find the styles used by pilots to 
cope with stress conditions.  
 
For this reason a questionnaire was developed and administered to 121 aircrew 
members of Army Aviation School and Training Center Command.  The questionnaire 
involves questions on the causes of stress, the ways to cope with stress conditions, and 
stress symptoms.  After decreasing the number of variables by using factor analysis, 
scores on 24 scales within these 3 categories (causes of stress, coping styles, symptoms) 
were quantified and analyzed using descriptive analysis and correlation to reveal 
problem areas, strengths, and interrelationships.  Recommendations also focused on 
how to use this information by the unit command to guide all efforts in minimizing 
unnecessary stress and to optimize crewmembers' ability to cope. 
 












KARA HAVACILIKTA STRES YÖNETİMİ  
VE  




YÜKSEK LİSANS TEZİ, İŞLETME FAKÜLTESİ 




Fizyolojik, psikolojik ve davranış dengemizi etkileyen bir çok faktör vardır.  En 
büyük faktörlerden birisi stresdir.  Günümüzde stressiz hayat sürmek adeta imkansız 
olmasına  rağmen, stress kaynakları ve giderme yöntemleri mesleklere ve algılama 
şekline gore kişiden kişiye değişir.  Havacılık sektörü yoğun ve devamlı strese sahip 
olan bir meslek dalıdır. 
 
Stres pilotun iş hayatında kaçınılmazdır.  Fazla stres pilotun kaabiliyetini 
azaltmakla birlikte, yeterli seviyede olmayan stres de can sıkıntısına, motivasyon ve 
konsantrasyon eksikliğine sebep olur.  
 
Tüm seviyedeki kara havacı pilotların iş ve iş dışında hem performansı hem de 
iş tatminini azaltacak strese maruz kaldıkları bilinmektedir.  Bu tezin amacı pilotların 
yaşantılarındaki stres sebeplerini ve stres belirtilerini ortaya çıkarmaktır.  Ayrıca 
pilotların stresi önlemek için uyguladıkları yöntemleri bulmak bir diğer amacımızdır.  
 
Bu maksatla Kara Havacılık Okulu ve Eğitim Merkez Komutanlığında görevli 
121 pilota uygulanmak üzere bir anket hazırlandı.  Deneklere ankette stres sebepleri, 
stresi bertaraf etme yöntemleri ve stres belirtileri ile ilgili sorular soruldu.  Faktör 
analizi kullanılarak değişken sayısı azaltıldı ve yukarıda belirtilen üç grup içinde (stres 
sebebleri, stresi bertaraf etme yöntemleri, stres belirtileri) 24 ölçek oluşturuldu.  Bu 
ölçeklerle tanımlayıcı ve korelasyon analizleri yapılarak aralarında mevcut ilişki tespit 
edildi, kuvvetli ve zayıf yanları ortaya çıkartıldı.  En son bölümde ise istenmeyen stresi 
azaltmak ve havacıların stresle başa çıkma kaabiliyetlerini en üst seviyeye çıkarmak için 
birlik komutanlığınca bu bilgilerin nasıl kullanılabilecği belirtildi. 
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This chapter provides background information for the significance and 
importance of the topic.  Then, the chapter explains the effects of stress on military and 
its relationships with aviators.  The fundamental purpose of the thesis is given in the 
problem definition section.   At the end, it includes the scope of the thesis. 
 
1.1 THE IMPACT OF STRESS 
 
Stress affects the individuals and organizations in many ways.  Employees who 
are under stress in work may cost a lot of money and time for the organization.  For 
example, in website (www.mindtools.com) studies have revealed that job stress has cost 
businesses more than $150 billion every year in the form of  “workplace injury, 
workers’ compensation, illness, absenteeism, tardiness and poor productivity” in USA.  
 
 2 
The study also reveals that worker absenteeism due to job stress doubled from 6 
percent in 1995 to 12 percent in 1997.  Another study shows that 7 out of 10 American 
workers indicate frequent health problems, resulting in less productivity related to job 
stress. 
 
Cartwright and Cooper (1997) point out another fact of costs paid by companies 
to employees.  Although there is an enormous consumption bill for employee health 
care costs, there is another source of growing costs.  Employees are litigating against 
their employer concerning job-related stress. 
 
Stress can also decrease the workers’ sensitiveness at work.  The errors caused 
by workers who are working under impaired conditions such as air traffic controllers or 
pilots are vital ones.  A single error can be fatal.  Perhaps the most important cost of 
occupational stress comes from those jobs. 
 
These numbers and the reality indicate that managers (commanders) must take 
precautions for reducing and eliminating stress or stress maker conditions. 
 
Because it is an inevitable result of work, relationships and personal life, people 
are always subject to stress on and off the job, which may affect productivity, and job 
satisfaction.  However, well-managed stress can promote performance as well as health 
of the employees. 
 
Managers must understand the main elements of stress; the causes of stress; how 
it occurs; how to reduce or prevent it by using managerial tactics.  They also must 
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observe the symptoms of employees to identify stress occurrence.  To increase 
performance, managers must also learn how to create healthy stress for employees.  
 
1.2 STRESS, MILITARY SIGNIFICANCE, AND AVIATORS 
 
The primary function of Armed Forces is to maintain national security.  Services 
in the Armed Forces carry out missions and training under a variety of stressful 
circumstances.   Military personnel are expected to perform their duties fully, therefore 
the training and preparation of military personnel become so crucial.  One of the main 
tasks of the commanders is to evaluate the stress conditions and stress level of the 
soldiers.  They also have to take precautions in this subject. 
 
Therefore a basic knowledge of stress and coping techniques is of great 
importance for all military personnel as a means of managing stress in army operations 
and in their life.  Command group has to apply stress management programs in their 
organizations.  For example, NATO Research Study Group applies “psychological 
support for military personnel” to enhance the performance as well as general well-
being of soldiers (Mangelsdorff, 1995). 
 
Many surveys were carried out to identify the relationships between stress and 
military personnel and performance.  Katz (1997) mentioned some findings about stress 
and aviators in his Aeromedical research.  In his report, naval personnel reported 
significantly decreased job satisfaction in relation to negative stressful life events; 
another study in his report cited 71 percent of military pilots were admitted to being 
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worried by personal and family problems; and family stress on the pilots affected flying 
efficiency. 
 
Henn’s study (1996), which was related to performance and pilots, found that 
there are a few significant stressors that decrease the performance ability of aviators 
such as irregular work hours, fatigue, training structure, labor-management 
confrontations, and time management. 
 
Research in aviation shows that individuals can be trained against stress as 
“error inducers” (Sexton, Thomas, Helmreich, 2000).  Helmreich, (2000) also clarifies 
the importance of crew resource management (CRM) in training effort against human 
errors and stress.  Edens (1992) found that there is a significant relationship between 
psychological stress level and pilot error. 
 
Carlisle (2001) focuses on preflight stresses.  He thought that even the best 
pilots are subject to a significant level of stress that could diminish their ability to fly 
safety.  He suggests not flying, if pilots perceive much more stress.  Richard and 
Reinhart (1993) also focused on preflight stresses.  According to them flight stresses 
may be solved at the end of the day.  However, if pilots bring stress from ground to the 
cockpit, there could be a real problem.  Therefore stress can be more dangerous in 
pilots’ life. 
 
Human factors cause 60-70% of air accidents (Uçuş Emniyetinde Hedef, 1995), 
including sleeplessness, fatigue, alcohol and smoking, panic, using drugs, ignorance, 
and stress.  The role of stress in air accidents is approximately 20% (Gata Hava ve Uzay 
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Hekimliği Merkezi, 1995).  If commanders deal with stress and human factors, they can 
reduce the number of accidents, and thereby increase the safety of pilots. 
 
1.3 DEFINITION OF THE PROBLEM 
 
It is not easy to find a generally acceptable definition of stress.  People look 
stress in their perspectives and backgrounds.  Therefore all professional men and 
women use the word in their own distinctive ways.  
 
A modern definition of stress may be stated as “a demand made upon the 
adaptive capacities of the mind and body” (Fontana, 1989, p. 4).  If your capacities 
exceed the demands, then stress is welcome otherwise it is unwelcome.  
 
Randall and Altmair (1994) state that at least three important goals have to be 
achieved in any organization:  to identify sources of stress, to understand the 
organizational level of stress, and to develop preventive stress management styles in 
over time.  
 
The thesis intends to build a stress concept for Army Aviation pilots.  Some 
empirical evidence will support the concept.  The study will indicate stress factors 
confronted by pilots, and will serve as a guide for further investigation for that unit.  
Following questions will be asked and hopefully answered. 
 
• What do aircrew members identify as causes of stress in their life?  
• How do aircrew members currently cope with stress?  
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• To what extent are aircrews members experiencing physical, behavioral, or 
emotional symptoms that reflect chronic difficulty in managing life and 
work stress?   
• How are those symptoms related to stressors, and coping styles? 
 
 1.4 SCOPE OF THE THESIS 
 
In the first chapter, the importance of stress for the organizations and individuals 
was explained in terms of costs, productivity, performance, well-beings, and human 
lives.  The relationships between stress and military work especially for aviators were 
clarified.  In other words, why  we need to investigate this subject was expressed. 
 
In the second chapter, where literature will be reviewed, it is attempted to 
provide a quick insight into the stress concept:  i.e., what stress is, the perception of 
stress, and the importance of optimum stress level.  The history of stress and the 
General Adaptation Syndrome (GAS) theory are explained, which was generated by 
Hans Selye known as the pioneer of stress.  Then, the contemporary definition of stress 
related to demand and capacities of mind and body will be given.  The relationships 
between performance and stress level; relationships between personalities and stress 
will also be explained in this chapter.   
 
In chapter three the methodological aspects of empirical study are presented.  
The variables of data, the properties of the subject, how data was collected and analyzed 
will be explained.  This chapter also provides the limitations of the study. 
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In chapter four, to identify the purposes of the study, statistical analyses such as 
factor analysis, reliability analysis, descriptive analysis, and correlations are presented. 
 
Chapter five is the conclusion and recommendation part, which summarizes the 




















LITERATURE REVIEW  
 
 
 In this chapter the stress concept is studied by reviewing the literature on the 
sources of stress, symptoms, and coping styles.   
 
2.1 DEFINITION OF STRESS 
 
Several definitions of stress have been offered over years.  Stress is derived from 
the Latin word “stringere”.  It was used in the 17th century to describe “hardships or 
affliction”, and up to now its meaning was denoted as  “force, pressure, strain or strong 
effort” (Carwriht and Cooper, 1997). 
 
Randall and Altmair (1994) state that one of the first scientific attempts to 
explain stress was made by Hans Selye in 1956.  Hans Selye was the first to describe 
human stress.  His early works were on the responds and adaptation of the body against 
any demand.   
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Selye believed that this response was “non-specific” which means that the 
person’s response to stress follows a universal pattern whatever the external and internal 
demand of the body.  Selye called this phenomenon as the General Adaptation 
Syndrome, (GAS), as shown in figure 2.1 (Randall, and Altmair, 1994). 
 
Figure 2.1 General adaptation syndrome (GAS) 
 
In the first stage, alarm (A), the body prepares itself for quick response such as 
increasing blood pressure.  If the stressor continuous (Selye just thought an environment 
stressor), then the second stage, resistance (B) occurs.  In this stage the body needs to an 
organ or system to deal with stressor to return equilibrium.  Therefore the most 
important stage in GAS theory is the resistance stage.  If people cannot balance their 
life, the exhaustion (C) stage occurs.  Luthans (1987 p. 130) describes the third stage as 
“the automatic shutoff valve of death”, because in this stage exhaustion, collapse and 
even death may occur. 
 
After Hans Selye, some   researchers found shortcomings in the GAS model of 
stress.  Allen (1983) explains that Selye’s stress definition is a physiological response.  
However stress can also be cognitive as well as physical, for example anxiety or 
depression.  Modern stress researchers give attention to psychological and behavioral 
dimensions of stress.  Allen (1983) labels this kind of stress as “psychogenic” (psyche: 
mind; genesis: origin), mental origin.  According to these theorists the mind perceives 
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first, and the physical response follows.  That is to say, there is always a link between 
mind and body. 
 
The second important challenge against GAS model is the body’s response to 
stress.  People can respond to the same stress differently.  There is not a unique 
response.  Therefore, Selye’s stress model is inadequate to explain reactions to complex 
conditions.  The responses may not be “non-specific” as mentioned by Hans Selye.  
However all authors join with Selye’s eustress concept that will be mentioned later. 
 
Fontana (1989) gives a modern definition of stress and looks stress in capacities 
of the mind and body.  He defines stress as “a demand made upon the adaptive 
capacities of the mind and body”.  If the capacities exceed the demands, then stress is a 
“life-saver”; otherwise, it is a “life-destroyer”. 
 
  This definition emphasizes three important points about stress:  first, stress can 
be either good (eustress) or bad (distress).  Second, there may be a wide range of 
stressors that cause stress.  Third, stress is extremely relevant to the demand and 
capacities.  If the capacities are good enough, people respond well.  
 
Therefore, understanding stress requires looking at first external demands to 
identify whether these demands can be altered or lessened.  Then, it is necessary to look 
at personal reactions (capacities) to these demands whether human being can balance or 
not.  Since the capacities can vary from person to person, it can readily be understood 
why some people react differently from others, although they face the same stressors.  
Or even why the same person can react differently from one year or month or day. 
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2.2 STRESS AND PERSONALITY 
 
Many factors influence how people appraise a situation or event.  Some of them 
are backgrounds, values, customs, experiences, religious, attitudes, and ideologies.  The 
important thing is the personality.  Personality is a dominant element to interpret the 
internal and external demands as a stress or not.  Allen (1983) states that personality 
makes people “more prone” or “more resistant” to stress.  There are some personal 
characteristics mentioned below that affect the stress perception state: 
 
Self-esteem is an individual’s general feeling of worth.  Individuals with high 
self-esteem have positive feelings about themselves.  Individuals with low self-esteem 
view themselves negatively.  People with high self-esteem perform better and are more 
satisfied with their jobs than those with low self-esteem.  Having low self-esteem, 
people have been confronted more stress than others. 
 
“An individual`s generalized belief about internal control (self-control) versus 
external control (control by the situation or by others)” is called locus of control (Nelson 
and Quick, 1990, p. 74).  Internals have been found to have higher job satisfaction, 
higher motivation, having more efforts lead to performance, and less anxiety than 
externals.  Externals are more prone to get stress in organizations. 
   
Self-efficacy is an individual’s beliefs and expectancies about his or her ability to 
accomplish a specific task effectively.  Individuals with high self-efficacy believe that 
they have ability to get things done.  Research has indicated that women and minorities 
tend to have lower than average self-efficacy (Nelson and Quick, 1990). 
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Although Type A behavior is not a personality style, some author also called it as 
Type A personality.  Allen (1983) states that Rosenman and Friedman, two 
cardiologists, first described type A behavior pattern.  They noted that this style of 
behavior was highly associated with the incidence of coronary disease.  
 
Type A behavior pattern is characterized by several components.  They have a 
sense of time urgency.  They feel themselves guilty when they relax.  They also show 
an aggressive manner.  They are impatient and have high level of competitiveness and 
high level of hostility (Klarreich, 1990). 
 
The opposite characteristic of behavioral pattern is Type B. They feel 
themselves relax; do not feel under pressure of time.  They are patient people, always 
getting things done slowly.  They speak slowly, and eat slowly as well.  They seem to 
know what their limitations are, and they seem to be able to accept them. 
 
Johnson (1987) clarify that pilots and traffic controllers have more level of type 
A behavior and stress.  The higher levels of type A behavior, the greater were stress 
level.  The study also argues that the older pilots were less ambitious than younger ones.  
This study primarily deals with type A behavior, because most surveys (for example 
Woolley, 1983) clarify that perceived stress is significantly influenced by type A 
behavior. 
 
On the one hand, managers want to hire Type A persons in order to do job 
effectively, perfectly and very quickly.  On the other hand, a lot of studies were done to 
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assess whether Type A individuals are more productive and more successful than Type 
B individuals.  Except one study, no significant differences between them were found 
(Allen, 1983).  Instead studies revealed the relation between coronary disease and type 
A behavior.  
 
These categories cannot be distinguished very definitely either.  Sometimes 
people show Type A, sometimes Type B behavior.  Therefore, it is not necessarily to 
concern with the appropriate label.  The most important point is what is done in certain 
situations.  If human does things that are harmful in particular situations (especially in 
time urgency, anger, and hostility), then he/she should try to correct that.  In the 
questionnaire, some questions about Type A behaviors are also included in stress 
sources scale. 
 
Feeling of helplessness, and lack of assertiveness (inability to express anger, 
hostility or aggression in ones own defense) are other personality factors that affect the 
perception of individuals. 
 
2.3 PERCEPTION OF STRESS 
 
Earlier it was mentioned that people can perceive stress differently.  Perception 
differs from individual to individual.  The important thing for a manager (or 
commander) is to identify who perceives and to what extent.  A systematic approach for 













Figure 2.2 The perception of stress 
 
As shown in figure 2.2 the internal such as the attitude and characteristic; 
personality of individual; and external sources such as the job itself, manager, family, 
intensively affect the perception so does the situation.  If the capacity of a person 
exceeds demands, it is perceived as good and healthy, then bad stress may not occur.  
Otherwise he or she perceives the demand as distress.  The coping styles performed 
mostly by individual itself and some by environment such as manager determine the 
results whether he or she can overcome the stress or not.  If he or she overcomes the 
stress, disease will not occur.   Otherwise stress can cause disease.  
 
2.4 THE IMPORTANCE OF OPTIMUM STRESS LEVEL 
 
People sometimes define stress incorrectly as too much work, a feeling of 
anxiety, too much pressure, feeling tired, etc.  Most people consider stress as a negative 



















higher performance.  Selye (1976) distinguishes damaging stress from promoting stress 
with the labels distress and eustress respectively.  
 
When people talk about stress, they often characterize stress as distress.  When 
stress is defined as ‘’wear and tear’’, the reference is to distress.  On the other side, 
eustress (good stress) is essential for growth and survival of people.  It gives a certain 
amount of energy and drive.  It is a kind of excitement, energy and enthusiasm that 
helps people to do better, which is also referred by Klarreich, (1990) as “arousal”.  
Negative stress, however, is simply over arousal.  Negative stress is far from increasing 
efficiency, and brings about harmful consequences for personal health and well-being. 
 
The level of stress is important on and off the job.  If you are not under enough 
stress, then you may find that your performance suffers because you are bored and 
unmotivated.  If you are under too much stress, then you will find that your performance 
suffers because of the problems.  Therefore some amount of stress is essential to trigger 
people. 
 
Distress-eustress phenomena can be explained in quantitative terms.  Yerkes-
Dodson law illustrates this relationship between the quantity of induced stress and 
resulting performance (Allen, 1983).  The Yerkes-Dodson law can be illustrated 
graphically as an inverted U shape.  If we place stress on a horizontal axis and 
performance on a vertical axis, the interaction of them becomes the area of optimum 
performance.  Figure 2.3 shows this phenomena (The graph is taken from website 
www.mindtools.com).  Left side of optimum performance area can be explained as 





On the one hand, where stress is low, people may become bored, less motivated, 
and therefore shows less performance.  A little amount of stress must be induced to 
increase performance.  On the other hand, where stress is too high, their performance 
may diminish.  They may feel anxiety and may become unhappy because of suffering 
from all the symptoms of stress.  
 
If employees can keep themselves within the area of optimum performance, then 
they may be sufficiently aroused to perform well.  But, since stress is different from 
person to person, this graph and this zone of optimum performance may be different for 
people.  Some people may operate most effectively at a specific level of stress, whereas 
another person may become either bored or unhappy at the same level of stress.  
 
Therefore balancing all employees in the optimum performance area, at the 
same time, is an important point especially for managers and commanders.  Since stress 
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is different for people and their consequences are also different, managers must have the 
ability to manage their employees in optimum level.  This is the point why some 
organizations failed, whereas others do not.  
 
2.5 SOURCES OF STRESS 
 
Before identifying the sources of stress, distinguishing stress from stressor will 
help to understand the subject better.  Stress is not an environmental event, a situation, 
or a mental anxiety.  It is a reaction to these.  Nevertheless, stressor, as Allen (1983, p. 
28) says, is ‘‘the agent that triggers a stress response within the body’’.  The stressor is 
the cause, and stress is the effect.  
 
Authors separate the sources of stress in many forms:  survival stress, 
environmental stress, work stress, internally generated stress, family stress, stress 
generated from social and relationships etc.  For example, Honey (1996) defines stress 
sources as external factors and internal factors while Fontana (1989) simply defines the 
source of stress as environmental and personal stress.  In environmental stress Fontana 
tried to explain task-related stress at work, specific causes of stress at work such as role 
conflict, and general causes of stress such as organizational problems.  In personal stress 
he explained the cognitive appraisals, type A and B behaviors.  However, Fontana set 
apart family stressors from these two groups and did not focus on the stressors outside 
the organization. 
 
Luthans (1987) divides stress sources into two main parts.  These causes come 
from both outside and inside the organization and from the groups who are influenced 
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by them. (However, in a sense, individual stressors should be taken up from this 
category and should be considered another sources of stress.) 
 
As a result, it can be categorized the causes of stress into three main parts:  extra 
organizational stressors, organizational stressors, and individual stressors.  Figure 2.4 









               
Figure 2.4 The sources of stress. 
 
2.5.1 Extra Organizational Stressors 
 
Outside forces and events may have tremendous effects on human beings.  Three 
important factors outside the organization cause intensively stress mentioned by 












A person’s family has a big impact on personality.  Most of the problems are 
originated from the interrelation between work and home.  Fiedler, et al. (2000) made a 
study about the relationships among pilots’ family life, workplace stress, and 
performance.  The results of the study indicated that domestic based stress affects the 
pilot’s work world.  Pilots under stress at home felt tired and worried in work, directly 
influencing the performance. Pilots also perceived that home life might positively 
influence to cope stress in pilot’s life.  
 
Sociological variables such as race, sex, class can also be perceived as a 
stressor.  Luthans (1987) states that minorities have more stressors than whites; women 
are under more stress in male-dominated environment, and professional women 
experience more stress than housewives or men. 
 
Economic crisis has also big impact on stress.  Especially in regression 
economy, people may work at two works, which increases the strain over them.  
Economic crisis in Turkey affected every professionals including aviation.  The results 
of the thesis also show the adverse effects of financial situation in pilots’ life. 
 
2.5.2 Organizational Stressors 
 
It is also called occupational stressors or job stressors.  Randall and Altmair, 
(1994, p. 11) define occupational stress as ‘‘the interaction of work conditions with 
characteristics of worker such that the demand of work exceeds the ability of the worker 
to cope with them”.  
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Sherman, Bohlander, and Snell (1998) made a study of 5300 office workers in 
16 countries.  Workers (54%) cited work was a current cause of stress in their lives.  
The study shows that work is the leading cause stress throughout the world. 
 
Many research in the field of workplace shows that there are six major sources 
of stress at work.  These sources come from intrinsic to the job itself; role in the 
organization; relationships at work among subordinates, boss and peers; career 
development; organizational structure and climate; and organizational culture 
(Cartwright and Cooper, 1997).  Following paragraphs briefly explain these sources of 
stress.  
 
2.5.2.1 Intrinsic to the job 
 
Working conditions such as crowding and lack of privacy; excesses noise, heat 
or cold; presence of toxic, chemicals or radiation; air pollution; safety hazards; 
inadequate or excess light, poorly designed or physical setting of the workplace are 
common examples about working conditions.  In addition to these factors, aviators may 
be intensively confronted by environmental factors.   
 
Stanley and Knapp (1971) addressed the effects of the environment factors 
caused by the air vehicle or by the mission (night operations, thread of antiaircraft 
weapons, mission in reduced visibility, in high or low speeds, inadequate air vehicle are 
a few examples for environmental factors) upon the performance of the tasks for 
helicopter crew.  
 
 21 
Shift work may influence sleep patterns, family and social activities.  Cooper and 
Michael (1985) has indicated that human beings have a powerful time-keeping system 
(body clock) to regular cycles of sleep in our behavior.  That is to say, the night work 
may involve patterns of behavior that are unnatural.  That the tiring coefficient of night 
flights is 50 % greater than daytime flights in aviation shows how shift work affects the 
efficiency of pilot’s performance. 
 
Long work hours, repetitive works, overload works, being forced to traveling are 
other examples of stress coming from intrinsic the job.  New technology also burdens 
the stress on employee, because employees now have to learn new things and they feel 
that the work environment is becoming uncertain.  As a result, they may show 
resistance to new technology and let their productivity fall down. 
 
2.5.2.2 Role in the organization 
 
When a person’s role in an organization is clearly defined, stress can be kept to a 
minimum point.  When a worker does not have any clear picture of his/her work, he/she 
takes upon a lot of strain.  Therefore managers in organizations have the responsibility 
to reduce or eliminate the role ambiguity. 
 
In addition to role ambiguity, role conflict may occur when things are not 
considered as part of the job.  High level of responsibility for people also brings high 




2.5.2.3 Relationships at work 
 
Other people can also be major sources of stress in the organization.  Relation 
with boss, relationships with subordinates, relationships with colleagues are important 
ones.  Workers want their boss to be interested in their problems.  On the one hand, they 
do not want to feel under pressure by their boss.  They need to make some criticism 
about the organization.  On the other hand, the boss has to establish mutual trust and 
warm climate among subordinates.  Democratic, moderate, and participative managers 
have a chance to increase productivity and satisfaction. Managers also have to be 
careful to identify stress among coworkers especially from the competition and role 
conflict.  They have to balance the roles and have to decrease the competition. 
 
2.5.2.4 Career development 
 
Lack of job security, and appraisal system has two important points that can 
create pressure and strain.  Performance appraisals made by managers or commanders 
may exert much more stress depending on rater’s attitudes and the organizational 
climate. 
 
2.5.2.5 Organizational structure and climate 
 
Workers want to feel a sense of belonging to their organizations.  They want to 
participate in the decision-making process.  These situations enhance job satisfaction.  
However, high level of centralization does not give that position and may create strain 
on employees. 
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2.5.2.6 Organizational culture 
 
Organizational culture involves to values, beliefs, symbols, and ideologies that 
guide individual behavior in organizations.  Organizational culture can increase the 
commitment of employees.  However as Gökşen (2001) mentioned in his study, 
employees’ values and organizations’ values must fit for this commitment to realize 
itself.  Otherwise workers may feel high level of stress depending upon the extent of 
this mismatch.  
 
A survey was made among NATO countries to identify “aviator’s personality 
profile” (Gata Hava ve Uzay Hekimliği Merkezi, 1995).  The results show that Turkish 
pilots have different profile than European pilots.  It can be concluded that there is no 
universally personal profile in aviation (it can also be mentioned for other 
professionals), because personality profile may differ from culture to culture. 
 
2.5.3 Individual Stressors 
 
Although there are many possible individual stressors, the following areas seem 
to be more recognized than others:  low self-esteem, external locus of control, feeling 
helplessness, lack of assertiveness, low self-efficacy, and type A behavior.  These were 
explained before.  The other important one is life changes. 
 
Medical researches, such as Holmes and Rahe, have verified that especially 
sudden life changes have a very stressful impact on people.  They found a relationship 
between the degree of life changes and illnesses such as ulcers, heart attacks, and other 
 24 
serious illnesses.  Holmes and Rahe developed the Social Readjustment Rating Scale 
(see Appendix E), which determines the likelihood of people who can be caught stress 
related diseases within the near future.  They allocated a number of 'Life Crisis Units' 
(LCUs) to different events, so that employee can easily calculate their stress level 
(Singer, 1990). 
 
Social Readjustment Rating Scale contains 43 such life events, each of which is 
matched to a number of life chance units.  Some of these events are clearly stressful, 
however, some does not seem as stressful such as holiday.  The reason (as Randall and 
Altmair, 1994 mentioned) is that they cause the individual to have to make the changes 
in life patterns, so life change causes to occur stress. 
 
One may anticipate the likelihood of occurrence of diseases just totaling the 
LCUs for life events occurred in the previous year.  If the score is between 200 to 300 
points, ones probability to become ill is 50 per cent.  
 
If ones score is lower, one tends to have a higher tolerance to stress-producing 
events.  If one has a higher score, one may be caught by stress related illnesses in near 
future.  Therefore, it is very useful to take action to any problems in advance by using 
preventive management techniques.   
 
However this model has been criticized.  Since these life events scale was 
measured in abroad, a manager should not forget the relative weights that change from 
culture to culture.  As Klarreich (1990, p.21) states that ‘‘in some cultures death is 
viewed as another step toward a life hereafter.  Death is seen as a wonderful experience, 
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a transition’’.  In these cultures stress would be the least reaction to death.  Before 
evaluation of LCUs managers have to consider cultural differences of employees.  
 
In spite of this fact, this model is valuable in recognizing stress from a variety of 
events that people experience.  And this gives employees a chance to take some 
precautions in advance. 
 
2.6 SYMPTOMS AND CONSEQUENCES OF STRESS 
 
Identifying individuals’ stresses give the opportunity to the organization for 
evaluating their situations and give a chance to managers (commanders) to take 
preventive measures in advance.  There are two major stress symptoms:  individual 







Figure 2.5 Stress symptoms 
 
Nelson and Quick (1990) states three most important symptoms in 
organizations: Participation symptoms are absenteeism, tardiness, strikes and work 
stoppages.  Performance symptoms are poor quality or low quantity of production, and 
unscheduled machine downtime and repair.  Compensation symptoms are resulting from 
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court compensation payments for job distress.  These symptoms result high costs to the 
organizations. 
 
This thesis focuses on individual symptoms.  Individual symptoms can be 
divided into three parts (Randall and Altmair, 1994).  The first one is physical 
symptoms.  It is especially related to the cardiovascular diseases such as hypertension, 
heart attacks and strokes; gastrointestinal diseases such as ulcers and diarrhea; 
respiratory diseases such as asthma and tuberculosis.  Others are allergies, skin diseases, 
headaches, and cancer. 
 
Second one is behavioral symptoms.  It can be considered as increased alcohol 
and drug use, overeating and under eating, aggression toward fellow workers and family 
members, accident proneness and interpersonal problems in general.  
 
Third one is emotional symptoms.  These are psychological problems that occur 
under conditions of job stress.  Depressed mood, burnout and irritability can be given as 
examples.  
 
The link between stress and disease has to be identified since prolonged stress 
will damage the persons’ equilibrium, so exhaustion stage might occur.  This stage is 
called as burnout.  Burnout itself is the most important consequence of stress.  
Depression, frustration, and loss of productivity are all symptoms of burnout.  Workers 
who are burnout may leave not only their jobs, but also their professions.  Therefore, 
managers must take preventive measures before employees reach that stage. 
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Prolonged stress affects individual life.  Concentration and attention may 
decrease; error rate may increase; self-esteem falls sharply; personality problems may 
increase; feeling of helplessness may appear; sleep patterns may be disrupted.  As a 
result, individuals may experience such kind of consequences of stress.  
 
2.7 COPING WITH STRESS 
 
Although stress is an inevitable feature of work and personal life, it still can be 
managed.  Whetten and Cameron (1998) see that eliminating or minimizing stressors at 
the beginning is important and it is the best way to manage stress.  It may be called 
proactive stress management.  The second important thing is to increase individuals’ 
capacity to remove stress by increasing their resiliency.  Although stress management is 
an organizational philosophy, individual resiliencies also important to cope with stress.  
Most authors agree that there are two types of coping strategies:  individual and 
organizational (managerial). 
 
2.7.1 Organizational Coping Strategies 
 
Some organizations have low stress, whereas other organizations have high 
stress, which affect their employees adversely.  Some precaution can be taken by 
organizations to eliminate or to reduce stress.  Managers may redesign the job when 
they see high level of stress.  Goal setting of organization increases motivation among 
employees.  Role negotiation must be supplied against role conflict.  Role negotiation 
can be sustained by giving the definition of a specific role within the organizational 
context.  The person then identifies the expectations for that role.  
 28 
Social support system can be applied within the organization.  Clubs activities, 
and family meetings are few kinds of supporting systems.  Managers are responsible for 
controlling the physical environment.  They may reduce noise, institute better control of 
temperature, and provide physical facilities to improve employee health and to reduce 
stress.  Creating productive climate and culture is also important for producing or 
eliminating stress.  Centralized or formalized organizations may exert much more stress 
than participative organizations.  Therefore, employees are eager to have the ability to 
take part in decision-making process.  Upward communication has to be provided by 
top management. 
 
There is no one unique way of coping strategies.  Since stress reactions is 
determined by personality of the individuals, by the perception of the threat, by the type 
and magnitude stressors, and by the level of training and experience of personnel, as 
Mangelsdorff (1995) states that commanders and leaders have to decide on the form of 
their intervention. 
 
2.7.2 Individual Coping Strategies  
 
Individual prevention focuses on how the person can manage stress before it 
becomes a problem.  They can use three important resiliencies to minimize stress 






2.7.2.1 Physiological resiliency 
 
There are two main strategy related to physiological resiliency:  exercise and 
proper diet.  Exercise improves a person’s response to stressful activities.  It is much 
more important for pilots because of the muscular concentrations and strengths needed 
in flight.  Diet has no direct effect on stress.  However, it can play an indirect role on 
stress management.  High sugar can stimulate stress response and high cholesterol in 
foods can adversely affect blood chemicals. 
 
Eliminating alcohol and smoking, and drug abuse may help military personnel 
for their health and work.  Bray and Marsden’s (1992) survey among U.S. military 
personnel indicates that military personnel remain significantly more likely than 
civilians to drink heavily.  The result may come from the work itself.  However, 
decreasing alcohol and drug abuse should be supplied. 
 
2.7.2.2 Psychological resiliency 
 
Balancing lifestyle can improve psychological resiliencies.  Balancing lifestyle 
includes social, physical, cultural, work activities and so on.  Time management 
(Organizing and prioritizing are a few time management skills) is the most efficient 
method to balance these activities.  Time management skills can help employees make 
the most effective, efficient use of time (Türkel and Leblebici, 2001). 
 
The worst air disaster in history has been due to pilots hurrying as Murphy 
(2000) said.  According to Murphy, high workload and type A behavior are the primary 
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reasons of being in a hurry and he suggests making time management to balance the 
life. 
 
Using relaxation techniques such as meditation and yoga may increase 
psychological resiliency.  The relaxation response does not require any support.  
Prepared to changing environment and conditions, resiliency of people mentally 
increases.  Positive thinking to the situations may also reduce stress conditions. 
 
2.7.2.3 Social resiliency 
 
Kowalski (2000) more focused on social resiliency especially for seeking input 
from others.  He believes that a trusted person may see new ways to deal with the 
situations, because he believes that no one can deal with all life’s stresses alone. 
 
Unions and social support must be established to decrease stress level.  The 
unions do many things that relieve job stress.  In developed countries the rate of 
unionization is great.  Companies that deal with unions employed more than 50 per cent 
of the US work force (Cooper and Michael, 1985). 
 
Discussing difficult experiences with another person gives a chance to feel 
better.  The process of confessing appears to counter the detrimental effects of stress.  
This process also called “networking” (Luthans, 1987). 
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Optimism also improve social resiliency.  Optimism and pessimism are two 
different thinking styles.  Optimist people avoid distress by understanding the bad 
events and think positively. 
 
Being relaxed and making jokes also affect person’s well-being.  Many people 
find that watching a favorite movie or listening to music can relieve stress.  Carrell, 
Elbert, and Hatfield (2000) explains that humor and laughter may reduce susceptibility 
to physical illness and disease.  It is thought that if people have a good sense of humor 














This chapter explains research method and design including the characteristics 
properties of the subjects; the data collection procedures; the nature of the 
questionnaire, and how the data was analyzed.  At the end the limitations of the study 
was given. 
 
3.1 GENERAL FRAMEWORK 
 
As mentioned earlier, the thesis intends to build a stress concept for Army 
Aviation pilots.  The stress factors confronted by Army pilots, and the strengths and 
weaknesses in coping styles are investigated by the use of this concept.  The answers of 
the following questions will be hopefully achieved: 
 
• What do aircrew members identify as causes of stress in their life?  
• How do aircrew members currently cope with stress?  
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• To what extent are aircrews members experiencing physical, behavioral, or 
emotional symptoms that reflect chronic difficulty in managing life and 
work stress?  




 121 aircrew members participated in this study.  Respondents charged with a 
fleet pilot duty have the most percentage in overall respondents.  Fifteen pilots are test 
pilots; twenty-two are instructor pilots.  11 respondents did not answer their status 
(missing data), but they respond the whole questionnaire.  These figures are consistent 
with the distribution of professionals in Army aviation pilots as a whole (In other words, 
the pilots are officers in the Army not in the Air Force).  The frequency table of pilot’s 
status is shown in table 3.1. 
Table 3.1 Pilot’s status 
22 18.2 20.0 20.0
15 12.4 13.6 33.6



















Questionnaire was conducted among pilots who use three types of air vehicle in 
Army Aviation (The type of air vehicles were assumed to affect the pilots well-beings, 
so does the level of stress.  However this subject is beyond the scope of this thesis).  
The frequency table of air vehicle and its bar chart is shown in table 3.2 and figure 3.1 
respectively.  
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Table 3.2 Type of air vehicle 
33 27.3 30.0 30.0
63 52.1 57.3 87.3







































Figure 3.1 Type of air vehicle 
 
  Respondents who are flying for 10 years and below have a valid 
percentage of 70.8.  The figures are also consistent with the demographic makeup of the 
121-member as a whole.  The ideas of respondents can be shared from inexperienced in 
army (below 5 years) to more experienced (over 16).  The frequency table and 
histogram graph is shown in table 3.3, and figure 3.2 respectively. 
 
Table 3.3 Years of flying 
30 24.8 31.3 31.3
38 31.4 39.6 70.8
22 18.2 22.9 93.8








































 Figure 3.2 Years of flying 
 
3.3 DATA COLLECTION 
 
The questionnaire was carried out in different units of Army Aviation School 
and Training Center Command in Ankara.  Before conducting the questionnaire, 
crewmembers were informed about the general literature of the subject, the purpose of 
thesis, and the requirements of the assessment.  
 
Then, the questionnaire was distributed to 20 crewmembers initially, for 
measuring reliability.  In assessing the reliability of the multivariate measurement 
scales, internal consistency was computed for each scale by Cronbach Alpha 
Coefficient.  This is the most popular means of estimating reliability, and measures the 
degree of co-variation, which exists among the scale items (Churchill, Gilbert, 1976).  
Nunnally (1978) states that the coefficient Alfa of 0,50 to 0,60 is satisfactory in most 
research.  The Cronbach Alfa founded was over 0.8.  It was considered as highly 
satisfactory.  Then, the questionnaire was applied to other crewmembers in different 
units.  
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They were asked to complete the questionnaire independently within a week.  
The assessment, which takes approximately 45 minutes to complete, was collected one 
week later.  To get honest responses, crewmembers’ names on the questionnaire form 
were not required.  
 
3.4 VARIABLES OF DATA 
 
 The questionnaire includes three main parts.  These are:  stress causes (to 
determine what causes stress in pilot’s life); stress coping styles (to identify the pilot’s 
currently used techniques to conquer the stress); and stress symptoms (which reflect 
physical, behavioral, and emotional aspects of aircrew members). 
 
The questionnaire in use was modified from a similar one, which was designed 
and validated as a stress self-assessment guide made by U.S. Army Aeromedical 
Research Laboratory (USAARL)1.  The modified copy of the final version of this 
questionnaire is presented in Appendix A. 
 
The assessment contains 120 items, each scored on a 4-point Likert scale (to 
make descriptive analysis easily) from None, or Never (0), to Great, Almost Always, or 
Nearly Every Day (3).  These items make up originally 15 scales related to 3 groups:  
stress causes, coping styles, and stress symptoms.  The explanations of these scales are 
given below and the original scale implication is shown in table 3.4. 
 
 
                                                 
1 Lawrance C. Katz did the research in October 1997. USAARL report number is 97-37. (see Katz, 1997). 
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1 Work Changes Not many variations at work 
 




Not many ongoing, daily 
pressures at work 
Many ongoing work 
relationships / situations 
perceived as draining 
3 Work Rewards Work relations/situations 
fulfilling 




Not many changes in relations 
with mate, family, friends 
Many changes requiring 




Not many ongoing, daily 
pressures from personal relations 
Many ongoing personal 
relationships / situations 
perceived as draining 
6  
Relational Rewards 
Personal relationships perceived 
as fulfilling 
Extreme frustration with 
support systems and 
opportunities for growth 
7 Self Care Maintains nutrition, exercise, 
rest, and hygiene 
Neglects self, disregards 
personal well-being 
8 Active Problem 
Solving 
Makes decisions, takes actions 
consistent with goals 
Avoids procrastinates, 
postpones completion of goal, 
task, or purpose 




Acts when situation controllable, 
recognizes when it’s beyond 
control 




Shifts gears, changes directions 
to manage problems 
Rigid unwillingness to shift 
from automatic reactions that 
don’t work 
12 Time Management Organized use of time Disorganized, chaotic 




Avoids self-defeating behaviors, 
changing or managing source of 
stress 
Reacts to stress with behaviors 
that ultimately increase stress 
and cause more problems 
15 Emotional 
Symptoms 
Finds ways to express and 
release negative feelings 
Harbors doubts, fears, worries, 





a. Stress Causes 
 
Scales l-6 address changes, pressures, and rewards in both work and personal 
environments.  Personal environments include family pressures, finances, social 
supports, and changes.  Stress causes also adresses to working conditions.  
 
b. Coping Styles 
 
Questions pertaining to crewmembers’ coping styles comprise scales 7-12.  
These include: self-care, direct action, support seeking, situation mastery, flexibility, 
and time management.  These scales assess whether current coping styles help or hinder 
the respondent’s efforts to manage stress. 
  
c. Stress Symptoms 
 
This section contains scales 13-15, which indicate the degree to which a 
respondent is experiencing physical, behavioral, or emotional stress symptoms.  Table 
3.5 describes each scale specifically and presents the implications of a high score versus 
a low score in each scale.  
 
3.5 DATA ANALYSIS 
 
Data obtained from questionnaire was analyzed by using SPSS 10.0 (Statistical 
Package for Social Science) for Windows.  This package program was used for 
generating frequencies, factor analysis, reliability analysis, descriptive analysis, 
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correlations and for drawing graphs, tables, and outputs.  The analyses was performed at 
95% confidence which is generally accepted level of confidence in scientific research.  
Following paragraphs explain some statistical methods used to identify the purposes of 
the thesis: 
  
3.5.1 Frequency Analysis 
 
Frequency analysis is used for describing the sample characteristics.  The data 
obtained from the survey contains a lot of numbers.  These numbers gives very little 
information for understanding the research.  Therefore, as Ferguson (1981) states that 
some form of classification of these numbers is required to assist interpretation.  Such 
classification may help the reader to understand the important features of the data.  
Arranging these ‘‘raw data’’ is known as frequency distribution (Francis, 1988).  There 
are various standard methods of displaying data: bar charts, histogram, frequency 
polygons and curves, and pie diagrams.  The respondents’ characteristics properties 
were given above by using frequency analysis. 
 
3.5.2 Factor Analysis 
 
Factor analysis is used intensively in researches to develop a model in which the 
test or the measurement characteristics of scales has dependent variables.  The objective 
of factor analysis is to construct a small number of variables, which is called “factors” 
that represent a large number of variables (Jaeger, 1990).  For example the stress coping 
styles questionnaire has 41 variables that are dependent each other and difficult to 
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evaluate the survey.  After used factor analysis, it gave the ability to diminish the 
variables to 11, which are independent and useful to assess the survey. 
 
Factor analysis considers the correlations between every pair of items (variables) 
on a test.  The correlations coefficients are analyzed to determine whether the items can 
be grouped in such a way that all items in that group have fairly high correlations with 
each other.  Then each group can be represented by a single factor.  As Jaeger (1990) 
states this is the “original solution” or “unrotated solution”. 
 
After factors have been selected, they need to be rotated to represent the original 
variables better.  After rotations, variables in each group become high correlations with 
each other.  Three methods are used quite often for this application:  Varimax, Equimax, 
and Quartimax (Krzanowski, 1988).  In this research the Varimax method was used, 
which gives a chance to readily identify factors. 
 
3.5.3 Reliability Analysis 
 
It is a tool for measuring the internal consistency of scales.  Reliability refers 
how accurate the estimation of the true score in a population is.  Cronbach Alfa 
coefficient is mostly used to determine the internal consistency (Erdogan, 1998).  Alpha 
provides the lower limit of scale’s reliability, and in most situations, it provides a 
conservative estimate of the measure’s reliability (Carmines and Zeller, 1979).  In this 
research the Cronbach Alfa coefficient was used to identify reliability coefficient. 
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It can be said that reliability analysis is a test of consistency of respondents’ 
responses to all the items in the measure.  The respondents are expected to give the 
same meaning for each of the items.  Therefore, the internal consistency of the measure 
is also a good indicative of homogeneity of the items in the measure. 
 
3.5.4 Descriptive Analysis 
 
The basic way of analyzing data collected from the research is to use descriptive 
analysis.  A descriptive statistics may be defined as “any single numerical measure 
computed from a set of data that is designed to describe a particular aspect or 
characteristics of the data set” (Kleinbaum, Kupper, Muller, 1988, p. 17).  The most 
common of descriptive statistics are central tendency and variability-which is also 
called dispersion.  Measures of central tendency is not enough to describe the data, 
therefore measures of variability must also be used in addition to central tendency. 
 
To simplify results for descriptive purposes, each of the variable scores were 
categorized as one of four performance levels based on pre-established criterion.  These 
re-coded data were labeled as Strength, Capability, Strain, and Distress.  
 
At the end of the factor analysis, each subject’ s responses for each variable of 
the factors were summed to find factor’s performance level.  Scores of 0 and 1 
represents Strength and Capability performance level respectively.  Scores in the 
Strength and Capability zones reflect adequate functioning.  However, scores of 2 and 3 
represents Strain and Distress performance level respectively.  Scores in the Strain and 
Distress zones reflect areas in need of attention.  Coding scores in this manner allowed 
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numerically descriptive statements to be made about this assessment and provided for 
an objective identification of areas to be targeted by stress management efforts. 
 
3.5.5 Correlation   
 
The data from the questionnaire were used to produce descriptive statistics.  
Then they were further analyzed by correlational analysis.  The purpose of performing 
correlational analysis is to discover whether there is a relationship between two 
variables; and to determine the direction, strength and magnitude of this relationship 
(Harris, 1998). 
 
To use specific inferential statistical tests, it is necessary to identify which tests 
(parametric or non-parametric tests) must be used.  Parametric tests require some 
specific assumptions:  the population from which the samples are drawn should be 
normally distributed, the variance of the population should be approximately equal, and 
the data must be internal level  (Dancey, and Reidy, 1999). 
 
Since the data was obtained from the questionnaire, and the data shows personal 
preferences, the assumptions could not be met.  Therefore in this study Spearman’s Rho 
correlation coefficient, used in non-parametric tests to identify any relationship between 
two variables, is used.  Spearman’s Rho correlation coefficient serves well enough to 
illustrate the concepts of correlation.  It can be used with data based upon the rankings 




3.6 LIMITATIONS OF THE THESIS 
 
It is clear that the results of this survey can be interpreted only as the opinions of 
selected respondents.  It cannot be assumed that their responses are representative of the 
majority who did not respond.  
 
Because stress is not a stable factor due to the changing environmental 
conditions and perceptions of individuals, the reliability of this study is questionable in 
over time.  The results may become different, because the conditions are changing.  
This stamps from the special characteristics of stress itself.  Therefore leaders 
(managers) have to be careful to evaluate the results and consider the time restriction as 
important. 
 
Other limitation of the study is the factor analysis itself.  To supply the validity 
of the study it became inevitable to eliminate two variables in stress causes and coping 
styles groups.  Also, about 30% of the variance in these two groups was not accounted 
for by the rotated factors.  It can be caused from either of measurement error or 
uniqueness to individual items.  Unexplained of total variance may have affected the 














The aim of this chapter is to give some findings about analysis.  First of all 
factor analysis will be made to make meaningfully independent groups, which are 
basically related to dependent variables.  Then, reliability analysis will be constructed 
for each factors and overall questionnaires to show the consistency in the measure.  
After all, a descriptive analysis will be conducted to simplify the data obtained from the 
factor analysis, and to show the strengths and weaknesses of aircrew members on stress 
concept.  Finally correlation analysis will be given to identify any relationships between 
stress symptoms and other factors. 
  
4.1 FACTOR ANALYSIS 
 
The main purpose of factor analysis is to diminish the number of dependent 
variables to simplify the results of survey.  Factor analysis would also reveal whether 
the theorized dimensions are indeed taped by the items in the measure. In the 
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interpretation of the factor analysis, only factors with an eigenvalue in excess of 1.0 are 
considered.   They indicate that how much of the variation in the entire set of original 
variables is accounted for by each factor.  Further only variables with a factor loading 
greater than 0.45 is included in the analysis to readily identify the factors (Hair et al., 
1984). 
 
SPSS program facilitates the suppressing of factor loadings, which are less than 
a specified level.  In this study, factor-loading 0.45 is selected as a level below.  This 
means that while each items in the questionnaire has a loading in each factor, however, 
small loadings-which are less than 0.45- have been omitted so as to facilitate the 
interpretation of results.  Apart from blocking factor scores, SPSS program also sorted 
or grouped, and ranked the variables, which loaded heavily on a given factor.  Further 
paragraphs construct the factor analysis related to stress causes, stress coping styles, and 
stress symptoms. 
 
4.1.1 Construct 1:  Stress Causes 
 
To implement the factor analysis it is necessary to make Bartlett’s Test of 
Sphericity first.  Bartlett declares that the quantity is distributed as chi-square.  He 
constructs the null hypothesis as:  the correlation matrix of the population of units is the 
identity matrix (the variables are uncorrelated).  If this hypothesis is not rejected then 
there is no sense in performing the factor analysis (Tacq, 1997). 
 
Since Bartlett’s Test of Sphericity of stress causes is significant (2142.159, p< 
0.001), the null hypothesis is rejected and suggesting that the correlation matrix among 
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37 variables is not an identity matrix (Table 4.1 display these variables).  That is to say, 
the variables are correlated each other. 
Table 4.1 Variables of stress causes  
V1 Change in work location or conditions 
V2 Change in responsibilities (promotion, demotion, or transfer) 
V3 Physically difficult or hazardous work conditions 
V4 Change in expectations, or job role 
V5 New commander 
V6 Workplace is bleak, uncomfortable, or depressing 
V7 Your separation or divorce 
V8 Death of a close family member or friend 
V9 Change in family activities 
V10 New family member (birth, adoption) 
V11 Serious illness or injury in family 
V12 Conflict with subordinates 
V13 Conflict with supervisor 
V14 Too many job tasks and responsibilities 
V15 Boring routine tasks 
V16 Confused or unclear expectation 
V17 Conflicting or competing demands 
V18 Can’ t get the resources (information, help) I need 
V19 Deadline pressures 
V20 Responsibility for others 
V21 No recognition for work well done 
V22 Too many people telling me what to do 
V23 Office politics 
V24 Not sure where I stand with my supervisor/rater 
V25 Job does not use my skills and abilities 
V26 Have not gotten what I expected/wanted from my job 
V27 Loss of commitment or dedication to work 
V28 Inadequate salary 
V29 Conflict with co-workers or supervisor 
V30 Financial loss or diminished income 
V31 Conflicts with mate 
V32 Pressures from in-laws, family 
V33 Problems with children/housemate 
V34 Conflict over household tasks 
V35 Not enough time with family/friends 
V36 Work-family conflict 
V37 Time pressures with mate 
 
The Kaiser-Meyer-Olkin (KMO) measure of sample adequacy reached a value 
of 0.775.  Kaiser (1974) characterizes measures in 0.70’s as middling.  These measures 
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allowed us to proceed with the factor analysis.  Table 4.2 shows the measures 
mentioned above. 
Table 4.2 KMO and Barlett’s Test for stress causes 















As Jaeger (1990) states that the principal components analysis and principal 
factor analysis is most used in educational research and evaluation literature.  Therefore, 
the principal components analysis was applied to determine factors.  Although the 
original solution (unrotated solution) gives the information about the factors, they do 
not represent high correlation between variables.  So, it is necessary to rotate the factors. 
“varimax rotation” was applied resulting variables in each group high correlations with 
one of the rotated factors, and low correlations with all of the others. 
 
As a result of factor analysis, 37 variables have been reduced to 10 factors.  
Communalities –the proportion of its total variance of variables that is shared with all 
factors- are greater than 0.5 which means that the higher correlations among the original 
variables.  An eigenvalue over 1.0 was taken in which represent how much variation in 
the entire set of original variables is accounted for by each factor.  Communalities are 
associated with original variables, whereas eigenvalue is associated with factors. 
 
67.753 percent of the total variance of the construct is explained by 10 factors. 
However table 4.3 displays that there are two problematic variables determined in the 
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rotated matrix.  Variable V9 (change in family activities) and item V19 (deadline 
pressure) did not load heavily any factor and violated the validity of the analysis.  At the 
same time item V16 heavily loaded on two factors.  Therefore, only two variables (V9, 
and V19) were neglected and the factor analysis was reapplied to increase the soundness 
of the construct. 
Table 4.3 Construct validation: Factor analysis related to stress causes 
Rotated Component Matrix a
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Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization.




After neglecting those two variables, Bartlett’s Test of Sphericity was found 
again significant (1996.972; p< 0.001).  KMO is greater than 0.70.  These measures are 
relatively better than previous one.  The new measure is shown in table 4.4.  Remaining 
35 items have been meaningfully reduced to 10 factors (Table 4.5).   
 
Table 4.4 KMO and Barlett’s Test for stress causes (modified) 















Ten factors account for 69.289 percent of the total variance.  The loading factors 
represent how the variables are correlated with factor.  Only loadings exceeding 0.45 
are shown in table 4.5 to facilitate the interpretation of results easily.  
 
How many factors must be chosen?  Ozdamar (1999) explains that there are 
three methods to select the number of factors: to choose factors with an eigenvalue over 
1.0; to choose factors that account for % 67 of total variance; and to choose as the 
number of eigenvalue as factors in which with a scree plot (a curve which shows the 
relation between total variables and eigenvalue) which reaches minimum slope angle.  
All three methods are achieved and 10 factors were selected to describe the whole 
variables.  The whole results can be found in the Appendix B. 
 
In the original scale all variables were gathered into six main categories.  
However when the factor analysis was applied, it was found that there are ten most 
important factors related to stress causes.  Of the factors identified, the first factor is the 
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most important factor with an eigenvalue of 3.419 being related to “work rewards” and 
accounting for 9.768 percent of the explained variance.  Four items were heavily loaded 
on the first factor.  Respondents did not know what they expected from job so they lose 
their concentration on work.  Some situations may also affect their thoughts such as 
boring routine tasks.  
Table 4.5 Construct validation: Factor analysis related to stress causes (modified) 
Rotated Component Matrix a
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1 2 3 4 5 6 7 8 9 10
Component
Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 11 iterations.a. 
 
 
Eigenvalue  3.419      3.255       2.695       2.539        2.438      2.260        2.177    2.086     1.904    1.479 
% Variation  9.768      9.300      7.699        7.254       6.965       6.458       6.219     5.961    5.439    4.227 
Total % variation 69.289 
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The second factor was identified as “relational reward at work”.  This factor has 
an eigenvalue of 3.255 and accounted for 9.300 percent of the variance.  Relationship 
especially at work makes them frustrated.  The higher loading factor is lack of 
recognition for work well done.  Although item V21 (no recognition for work well 
done) is expected in the first factor, it was loaded heavily on factor two.  The leaping of 
item V21 may be caused from different reasons as nature of the concept, ill question 
techniques or misunderstood the question by respondents.  In addition to this item, 
many responsibilities, relation with people and supervisor also affected the respondents. 
 
The third and fourth factors are related to relational pressure.  The third factor 
can be identified as “relational pressure in family”; it has eigenvalue of 2.695 and 
accounted for 7.699 percent of the variance.  In this factor problems with children, 
mate, and relatives are seen as a source of stress.  The fourth factor, however, can be 
identified as “relational pressure from activities”; it has an eigenvalue of 2.539 and 
accounted for 7.254 percent of total variance.  In this factor time pressure and work-
family conflict are heavily loaded; lack of interest among people, and conflict over 
household tasks may also affect the respondents. 
 
The fifth factor “work changes” was accounted for 6.965 percent of total 
variance with an eigenvalue of 2.438.  Four items were loaded heavily on this factor.  
Change in expectation is higher loaded which was expected to be load in factor one.  
The other important item is changing commanders.  It may take time to become familiar 
with new commander.  Maybe that is why respondents see it as a stress sources. 
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Financial situations have also seen as stress causes.  The sixth factor can be 
named as “relational reward of finance”.  It can be thought with the second factor of 
relational reward at work.  With an eigenvalue of 2.260 the factor explains 6.458 
percent of total variance.  Economic recession in Turkey may affect the respondent’s 
respond.  The explained of total variance of relational reward scale is 15.758 percent. 
 
Life changes explained before are gathered in seventh factor, which can be 
called “relational changes”.  This factor explains 6.458 percent of total variance with an 
eigenvalue of 2.260. Respondents see death of a family member as the most effective 
strain.  Others are separation, serious illness, and new family member. 
 
Work pressure scale can be divided into three parts after the factor analysis is 
implemented.  The eighth factor is “relationship at work”, with an eigenvalue of 2.086 
and accounted for 5.961 percent of total variance.  The relationship with commanders, 
collogues, and subordinate has higher factor loadings.  The ninth factor is also related to 
work pressure that can be named as “uncertainty and inadequate resources”.  
 
It is expected that V16 (confused or unclear expectations) had to be loaded in 
the first factor. However the item was loaded on two factors.  This can decrease the 
validity of factor analysis.  But, the item was heavily loaded in the ninth factor “work 
pressure from uncertainty and inadequate resources”, than in the first factor.  Besides, 




The last factor can be called as “work pressure from physical conditions”.  The 
respondents saw workplace environmental conditions and hazardous work itself as the 
least strain.  This factor explains 4.227 percent of total variance with an eigenvalue of 
1.479.  Total variance explained by work pressure is 15.627 percent. 
 
The cumulative percent of explained variance column in table 4.5 tells that the 
ten rotated factors explained just over 69% of the variance in the original variables.  
This means that almost 30% of the variance in the 35 items was not accounted for by 
the ten rotated factors.  It can be thought by either of measurement error or uniqueness 
to individual items.  67% of explained variance can be a matter of judgment (Ozdamar, 
1999).  The important thing is to reduce 37 variables to only 10 representative factors, 
which affords great economy of description.  That it cannot be expected the 
representation to be totally accurate has not been forgotten.  Table 4.6 shows the 
proposed the scales and items for the construct after the factor analysis was 
implemented. 
Table 4.6 Proposed scales and items for the construct of stress causes. 
Original Scale Proposed Scale Items 
Work Changes Work Changes V1, V2, V4, V5 
Relationship at Work V12, V13, V29 
Uncertainty and Inadequate Resources V16, V17, V18 
 
Work Pressures 
Physical Conditions V3, V6 
Work Rewards Work Rewards V15, V25, V26, V27 
Relational Changes Relational Changes V7, V8, V10, V11 
In Family Relationship V31, V32, V33 Relational Pressures 
From Activities V34, V35, V36, V37 
At Work V14, V20, V21, V22, V23, V24 Relational Rewards 
Financial Situation V28, V30 
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4.1.2 Construct 2: Stress Coping Styles 
 
Forty-one variables are used to reveal the coping styles used by aircrew 
members.  Table 4.7 displays the variables of stress coping styles.   
Table 4.7 Variables of stress coping styles 
V1     Avoid sugar 
V2 Avoid fat 
V3 Do vigorous aerobic exercise 
V4 Do stretching or yoga 
V5 Aware of tension in my body when it occurs 
V6 Have a physician I trust who knows me well 
V7 Relax and take time off 
V8 Avoid smoking and alcohol  
V9 I anticipate and plan ahead to meet challenges 
V10 I deal with things soon after they come up 
V11 I find it hard to get involved in what I am doing 
V12 I know how to say “no” 
V13 I do minor tasks to avoid doing major ones 
V14 When things are difficult I get tired or lose concentration 
V15 I try to find someone who can handle a difficult situation 
V16 I talk over difficult situations with someone I trust 
V17 I seek advice and support from others 
V18 I let people know about uncomfortable feelings that are getting in the way of our work 
V19 I let people know when a task is too much or I’ m too busy 
V20 I am able to take time for myself 
V21 I find it hard to make time for personal errands 
V22 I eat rapidly and finish meals before other people 
V23 I get impatient when someone is doing a job that I could do quicker 
V24 I find time for hobbies or outside interests 
V25 I hurry even when I have plenty of time 
V26 I set unrealistic deadlines for myself 
V27 I push to finish a task, even when I am tired 
V28 I am hard-driving and competitive 
V29 I find it hard to wait 
V30 I decide certain problems are not worth worrying about 
V31 I relax myself when tension builds up 
V32 I can see the humorous side of situation 
V33 I often put things aside for while to get perspective on them 
V34 I put pressures in their place and do not let them overwhelm me  
V35 I make several alternate plans to deal with situations 
V36 When I face a problem, I try to get a clear focus on what I could do about it 
V37 I avoid doing important things 
V38 I find it difficult to complete things 
V39 Distractions keep me from doing what I want 
V40 There is time to accomplish what I expect to do 
V41 I do more than I have to on tasks, rather than get on to other things 
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Principal component analysis was performed with varimax rotation.  Table 4.8 
shows that Bartlett’s Test of Sphericity is significant (2117.225; p< 0.001).  KMO is 
slightly 0.70, then the analysis can be proceed.  Eleven factors have been extracted that 
shown in table 4.9. 
 
Table 4.8 KMO and Barlett’s Test for stress coping styles 















In total 66.343 percent of the variance is explained by eleven factors.  
Communalities are all greater than 0.5 that tell every variable is correlated well by the 
original variables.  However there are two problems that can violate the validity of 
factor analysis.  The first one is V35 (I make several alternative plans to deal with 
situations).  V35 did not show the validity on the matrix and violated the analysis.   
 
The other problematic item is V6 (have a physician I trust who knows me well).  
Although this item was heavily loaded in eighth factor, it is conflicted with other items 
in the factor in terms of meaning.  The item V6 is irrelevant to other items in the same 
factor.  Therefore, these items V35 and V6 were omitted from the questionnaire and the 
factor analysis was reapplied to increase the soundness of the construct. 
 
After neglecting those two variables, 39 items have been meaningfully reduced 
to 11 factors.  Bartlett’s Test of Sphericity is significant (2005.144; p< 0.001).  KMO is 
slightly 0.70, in which the result is depicted in table 4.10.  Eleven factors accounted for  
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67.505 percent of the total variance that has adequate to get information about original 
variables.  The rotated component matrix can be seen in table 4.11. 
 
Table 4.9 Construct validation: Factor analysis related to stress coping styles 
Rotated Component Matrix a
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Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization.





Table 4.10  KMO and Barlett’s Test for stress coping styles (modified) 















The first factor is the most important factor for the construct, representing 
11.582 percent of the total variance with an eigenvalue of 4.517.  In this factor seven 
variables have been extracted, and only one has negative correlation with the factor.  
Respondents are using  “flexibility” techniques most.  There are not rigid and they show 
ability to change directions to manage the problems especially with avoiding important 
things. 
 
V37 (I avoid doing important things) has a correlation of 0.810 with factor one 
(it is also correlated with other factors; however less than 0.45 point of factor loading 
cannot be seen on the matrix).  According to the variance interpretations of the 
correlation coefficient, 0.6561 percent of the variance of V37 is accounted for by factor 
one.  The communality, the sum of the squares of the common factor loadings, for V37 
is 0.689 (All results about factor analysis can be seen on Appendix C).  This means that 
V37 has 68.9 percent of its variance in common with the other variables in the set. 
 
Other variables heavily loaded in this factor are avoiding major tasks, loosing 
concentration, being unable to complete difficult things.  V10 has negative correlated 
with the factor.  This does not mean that it is divergent from other items.  V10 (I deal 
with things soon after they come up) complemented the overall meaning of factor. 
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Table 4.11 Construct validation:Factor analysis related to stress coping styles(modified) 
Rotated Component Matrix a
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1 2 3 4 5 6 7 8 9 10 11
Component
Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 10 iterations.a. 
 
Eigenvalue  4.517   3.442       2.856      2.520     2.237     2.179     2.090    1.807     1.729    1.659    1.290 
% Variation 11.582   8.825      7.322   6.462     5.736      5.587    5.359     4.634     4.435   4.254    3.309 
Total % Variation    67.505 
 
The second factor accounted for 8.825 percent of the variance with eigenvalue 
of 3.442.  Five items were gathered in and loaded heavily on the second factor.  This 
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factor can be named as “control”.  The important item in this factor is the respondent’s 
ability for seeing the humorous side of the situation.  The respondents can also control 
their stress by relaxing and not worrying about problems.  They have also ability to put 
pressure away and know how to say no. 
 
The third factor is related to “time management”.  7.322 percent of the variance 
explained with this factor.  Respondents can readily organize use of time by finding 
hobbies, taking time for them, and relaxing.  It can be understood this reality with 
negative correlation of V26, and V21 with this factor. 
 
The fourth factor is “support seeking”.  The factor accounts for 6.462 percent of 
total variances with an eigenvalue of 2.520.  Three items were gathered as expected.  
The respondents ask others for help, and try to find someone for a difficult situation. 
 
The characteristics property of type-A behavior is gathered in the fifth factor.  It 
represents 2.237 eigenvalue, and accounts for 5.736 percent of total explained variance.  
The factor can be named in control scale as “type-A behavior”.  Respondents are in a 
hurry and impatient.  This result was expected, because pilots display the 
competitiveness and hard-driving properties.  The higher factor loading in this group is 
V22 and correlated coefficient is 0.727. 
 
The sixth, tenth, and eleventh factors are related to self-care.  It was expected 
that all related items must be gathered under one factor, however it was separated into 
three parts.  The sixth factor can be named as “nutrition and awareness” with an 
eigenvalue of 2.179.  Avoiding fat, sugar, and awareness of tension are in this factor.  
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The tenth factor accounts for 4.254 percent of total variance.  It can be determined as 
“exercise”.  Two items have been gathered in this factor.  The eleventh factor related to 
self-care is called as “smoking and alcohol”.   
 
Since the principle objective of factor analysis is to construct a small number of 
variables, the last factor with only one item may spoil the validity of analysis, because 
one item cannot be a factor in general meaning.  This is the general problem of the 
factor analysis. Since the total explained variance will diminish, this factor should not 
be omitted. 
 
The seventh factor is also related with first factor; however it has negative 
viewpoint of flexibility.  Three items were collected in this factor.  It is basically linked 
to personality.  The higher factor loading is V28 (I am hard-driving and competitive).  
The factor accounts for 5.359 percent variance and with an eigenvalue of 2.090.  
 
Active problem solving scale can be divided into two parts.  The eighth factor 
can be named as “be-informed”.  Two items are in this group, and the factor represents 
4.634 percent of total variance.  The ninth factor has three items and accounts for 4.435 
percent of variance.  It can be called as “plan”.  The total variance explained by active 
problem solving method is 9.069.  
 
The cumulative percent of explained variance tells that the eleven rotated factors 
explained just over 67% of the variance in the original variables.  33% of the variance in 
the 39 items was not accounted for by the eleven rotated factors.  It can be either of 
measurement error or uniqueness to individual items.  Initially 41 variables decreased to 
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eleven representative factors, which affords great economy of description and gives 
opportunity to make further analysis readily.  Table 4.12 shows the proposed the scales 
and items for the constructs of stress coping styles after the factor analysis was 
implemented.  
 
Table 4.12  Proposed scales and items for the construct of stress coping styles 
Original Scale Proposed Scale Items 
Nutrition and Awareness V1, V2, V5 
Exercise V3, V4 
 
Self Care 
Smoking & Alcohol V8 
Be-informed V18, V19  
Active Problem 
Solving Plan V9, V33, V36 
Support Seeking Support Seeking V15, V16, V17 
Control in General V12, V30, V31, V32, V34 Control 
Control in Behavior V22, V23, V25, V29 
Flexibility in General V10, V11, V13, V14,  
V37, V38, V39 
 
Flexibility 
Flexibility in Personal V27, V28, V41 
Time 
Management 
Time Management V7, V20, V21, V24, V26, V40 
 
4.1.3 Construct 3: Stress Symptoms 
 
Forty-two variables are used to reveal the symptoms, which were reflected by 




Table 4.13 Variables of stress symptoms 
V1     Muscle tension 
V2 Back pain  
V3 Headache  
V4 Grinding teeth 




V9 Abdominal pain 
V10 Cold or hay fever 
V11 Chest pain 
V12 Shortness of breathes 
V13 Skin rash 
V14 Dry mouth or sore throat 
V15 Loss of appetite 
V16 Overeating 
V17 Smoking 
V18 Drinking alcoholic beverages 
V19 Taking tranquilizers 
V20 Taking aspirin and other pain relievers 
V21 Taking other drugs 
V22 Criticizing, blaming, or ridiculing others 
V23 Feeling victimized or taken advantage of 
V24 Watching TV (over 2 hours a day) 
V25 Difficulty meeting commitments or completing tasks 
V26 Resent people I encounter at work 
V27 Hard to pay attention to work tasks 
V28 Distant and uninvolved at work 
V29 Nervousness or anxiety 
V30 Cannot turn off certain thoughts 
V31 Worrying 
V32 Irritable; angry emotional outbursts 
V33 Fatigue 
V34 Low energy 
V35 Apathetic; nothing seems important 




V40 Difficulty concentrating 
V41 Mind going blank 
V42 Forgetting important things 
 
The principal components analysis is used with varimax rotation method to 
analyze the factors.  Bartlett’s Test of Sphericity is significant (2544.884 p< 0,001).  
The null hypothesis is rejected and suggesting that the correlation matrix among 42 
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variables is not an identity matrix.  That is the variables are correlated each other.  The 
Kaiser-Meyer-Olkin (KMO) measure of sample adequacy reached a value of 0,832.  
These measures allowed us to proceed with the factor analysis.  Table 4.14 shows the 
results of the measures. 
 
Table 4.14 KMO and Barlett’s Test for stress symptoms 














As a result of factor analysis, 42 items have been reduced to 13 factors 
(Appendix D). Communalities are greater than 0.5 which means that the higher 
correlations among the original variables.  An eigenvalue over 1.0 was taken.  Totally 
71.134 percent of the total variance of the construct is explained by 13 factors. 
 
There are some problematic items determined in the rotated matrix depicted in 
table 4.15.  First of all, there are five factors that have only one variable (Two of them 
are related to physical symptoms, three of them are related to behavioral symptoms).  A 
factor that is defined by a single variable does not contribute to a reduction in the 
number of variables.  Although this often happens in a factor analysis (Jaeger, 1990), it 
is not a desirable outcome. 
 
Four items (V2, V31, V37, V38) were loaded heavily on two factors, and three 
items (V3, V11, V23) did not heavily load on any factor are other problems that may 
spoil the validity of the analysis.  In addition to these problems, variables related to  
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Table 4.15 Construct validation: Factor analysis related to stress symptoms 
Rotated Component Matrix a
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Component
Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization.




Eigenvalue 6.824  4.294   2.722    2.002   1.916  1.820  1.684   1.599   1.537  1.433   1.418   1.398   1.228 
%Variation 16.248 10.224 6.481 4.768   4.561   4.334   4.011 3.808  3.661   3.413    3.376   3.328  2.923 
Total % Variation    71.134 
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behavioral symptom were scattered into other factors related to emotional and physical 
symptoms that were not expected.  If these variables were eliminated-which violates the 
analysis-, most of the variables would have been expelled from the analysis.  So the 
conclusion from the analysis may be misinterpreted.  Therefore, any further analysis did 
not make.  Table 4.16 shows the original, proposed scale, and items of stress symptoms. 
 
Table 4.16 Proposed scales and items for the construct of stress symptoms 
Original Scale Proposed Scale Items 
Physical symptoms Physical symptoms V1, V2, V3, V4, V5, V6, V7, V8, V9, 
V10, V11, V12, V13, V14 
Behavioral Symptoms Behavioral Symptoms V15, V16, V17, V18, V19, V20, V21, 
V22, V23, V24, V25, V26, V27, V28 
Emotional Symptoms Emotional Symptoms V29, V30, V31, V32, V33, V34, V35, 
V36, V37, V38, V39, V40, V41, V42 
 
The important thing that can be concluded from the initial factor analysis is to 
identify which symptoms are accounted for the most.  The first factor mostly has 
emotionally symptoms and accounted for 16.248 percent of total explained variations.  
The second factor is also related to emotionally symptoms with an eigenvalue of 4.294, 
and accounted for 10.224 percent of variance.  The third, fourth, and fifth factors were 
emerged with physical symptoms, 15.81 percent of totally explained variance.  It can be 
concluded that when respondents face stress in their life at home, or at work, they 
demonstrate emotionally symptoms most  –total variance is 26.472-, then they show 
physical symptoms-total explained variance is 15.81.  
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It is necessary to mention for one more information about factor analysis: at the 
beginning of the analysis, questionnaire had a lot of dependent variables; at the end, 
findings (factors) are smaller and they are independent variables.  The factors in each 
group have the correlation coefficient slightly zero, because they are orthogonal vectors.  
This information can also be realized from variance-covariance matrix.  In this matrix 
the diagonal components become one, others become zero (Alpar, 1997).  Variance-
covariance matrix can be seen in Appendix B, C, and D for each stress groups. 
 
4.2 RELIABILITY ANALYSIS 
 
Why reliability is important?  Making the inference about any model is the only 
part of the story.  Knowing the reliability is also needed.  Because of resource 
constraints (i.e. time, money), researches cannot usually work on the whole population.  
Kleinbaum, Kupper and Muller (1988) state that if the chosen model predicts well for 
subsequent samples, it can be said that the model is reliable.  That is to say, an inference 
about a population can be certain, only if measure of reliability is high.  
 
“A measure of reliability is a statement (usually quantified) about the degree of 
uncertainty associated with a statistical inference” (MvClave, Benson, Sıncıch 1999).  
The reliability of scales is based on the construct validation process of factor analysis. 
In this research, reliability is assessed by testing internal consistency of the scales.  
Cronbach Alpha coefficient is used to determine the internal consistency.   
 
The results of the tests of reliability have been summarized in respect of the 
constructs of the model (Table 4.17 through 4.19).  The reliability of every factor is 
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reported as well as the overall scales.  Ozdamar (1997) states that the closer Cronbach’s 
Alpha to one, the higher is the internal consistency reliability.  If the coefficient of 
Alpha is between 0.0 and 0.40, the scale is not reliable.  Nunnally (1978) states that the 
coefficient of 0.50 to 0.60 is satisfactory, while coefficients of 0.70 and higher are 
highly satisfactory for most research purposes.  
 
Table 4.17 Reliability Analysis: Coefficient alpha for stress causes 
 
Factor Name Items Cronbach Alpha 
Coefficient 
Work Changes V1, V2, V4, V5 0.7341 
Work Pressure at Work V12, V13, V29 0.7364 
Work Pressure from Uncertainty and 
Inadequate Resources 
V16, V17, V18 0.7283 
Work Pressure from Physical 
Conditions 
V3, V6 0.4465 
Work Rewards V15, V25, V26, V27 0.8287 
Relational Changes V7, V8, V10, V11 0.6562 
Relational Pressures In Family 
Relationship 
V31, V32, V33 0.8599 
Relational Pressures From Activities V34, V35, V36, V37 0.7305 
Relational Rewards At Work V14, V20, V21, V22, 
V23, V24 
0.8145 
Relational Rewards from Financial 
Situation 
V28, V30 0.9495 
 
TOTAL SCALE  0.8939 
 
Work pressure from physical condition factor has a lowest Cronbach alpha 
coefficient (0.4465).  Less correlated items-between each other- is the reason why the 
factor has smaller coefficient.  This situation can also be understood from factor 
analysis (It is the last factor with a least explained variance, 4.227 percent).  The 
important coefficient in reliability analysis is the total scale score.  In this research it is 





Table 4.18 Reliability Analysis: Coefficient alpha for coping styles 
Factor Name Items Cronbach Alpha 
Coefficient 
Self Care of Nutrition and Awareness V1, V2, V5 0.7010 
Self Care of Exercise V3, V4 0.4530 
Self Care of Smoking and Alcohol V8  
Active Problem Solving of Be-
informed 
V18, V19 0.7331 
Active Problem Solving of Plan V9, V33, V36 0.4866 
Support Seeking V15, V16, V17 0.7901 
Control in General V12, V30, V31, V32, 
V34 
0.7967 
Control in Behavior V22, V23, V25, V29 0.6768 
Flexibility in General V10, V11, V13, V14, 
V37, V38, V39 
0.7650 
Flexibility in Personal V27, V28, V41 0.5975 
Time Management V7, V20, V21, V24, 
V26, V40 
0.1570 
TOTAL SCALE  0.7381 
 
Self-care of smoking and alcohol factor does not have any coefficient, because it 
has only one variable.  It is not correlated with any other items.  Time management 
factor has 0.1570 that represent lack of reliability.  However the detailed information in 
Appendix C says that two items have negatively correlated with total scale.  As 
Ozdamar (1997) states negative item-total correlation and correlation below 0.25 
decrease the reliability.  These items have to be distracted from scale, however this is 
not a strict rule.   Since time management factor is the third greater factor with a 7.322 
percent of explained variance, these variables should not be omitted.  The total scale, 
which is important most, is satisfactory with a measure of 0.7381. 
 
Coefficient alpha for stress symptoms shows that all factor coefficients are 
satisfactory (table 4.19).  Behavioral symptoms factor is smaller than others.  In factor 
analysis it can be seen that behavioral symptoms could not be gathered heavily on any 
factor in comparison with others.  The overall scale score is highly satisfactory.  
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Table 4.19 Reliability Analysis: Coefficient alpha for stress symptoms 
Factor Name Items Cronbach Alpha 
Coefficient 
Physical symptoms V1, V2, V3, V4, V5, V6, V7, V8, 
V9, V10, V11, V12, V13, V14 
0.8046 
Behavioral Symptoms V15, V16, V17, V18, V19, V20, 




Emotional Symptoms V29, V30, V31, V32, V33, V34, 




TOTAL SCALE  0.9244 
 
As a result, construct validation process was performed in terms of reliability 
and validity of factor analysis.  Thus, the structure of the model was modified.  After 
this point descriptive analysis, and correlation will be done to identify the strenght and 
weaknesses of pilot’s in determining stress conditions and coping styles. 
 
4.3 DESCRIPTIVE ANALYSIS 
 
The basic way of analyzing data collected from the research is to use descriptive 
analysis.  The most common forms of descriptive analysis are to find central tendency 
(mean, median, and mode), and dispersion (standard deviation, and variance).  To 
supply confidentiality, descriptive analysis was not given by using central tendency or 
dispersion. Instead, the variables were recoded to simplify results for descriptive 
purposes. 
 
Each of the factors is categorized as one of four performance levels.  These re-
coded data were labeled as Strength, Capability, Strain, and Distress, to indicate the 
degree to which the crewmember was helped or hindered by that particular area.  Scores 
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of 0 and 1 represents Strength and Capability performance level, while scores 2 and 3 
represents Strain and Distress performance level respectively.  
 
Performance, which is in the Strength range, indicates a high level of 
effectiveness, even when under pressure.  Capability indicates effective and steady 
performance in most situations.  Strain-level performance indicates frequent difficulty 
and a sense of feeling overwhelmed or drained.  Distress suggests severe difficulty and 
impaired functioning.  
 
Scores in the Strength and Capability zones, then, reflect adequate functioning, 
while scores in the Strain and Distress zones reflect areas in need of attention.  Coding 
scores in this manner allows numerically descriptive statements to be made about Army 
Aviation Pilots and provides for an objective identification of areas to be targeted by 
stress management efforts.  Now let’s consider the following questions: 
 
• What do aircrew members identify as causes of stress in their lives?  
 
Table 4.20 presents a breakdown by performance level of the ten stress causes 
scales.  A high percentage of responds indicate that a particular stressor is frequently 
identified as a source of strain or distress. 
 
Changes in the work environment were identified as causing a disruptive degree 
of stress for 55 percent of the respondents.  Fifty-three percent of respondents identified 
work pressure as uncertainty and inadequate resources; extreme job frustration, lack of 
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feeling valued (work reward); and financial situations as extreme frustration with 
support system.  

















Families support their mate with a high level of percentage (90%).  An 
interesting point is relational pressures from activities.  Aircrews do not perceive 
activities as a source of stress, they perceive as fulfilling with a percentage of 80.  There 
are not many changes in relations with mate, friends, and family that increase pilots’ 
performance (79%).  Physical condition does not seem to produce strain for aircrew 
members.  58 percent of respondents do not perceive daily pressure at work as work 
pressure strain, instead they perceive as strength in their work.  They also see personal 









Work Changes 45 55 
Relationship at Work 58 42 
Uncertainty and Inadequate Resources 47 53 
Physical Conditions 64 36 
Work Rewards 47 53 
Relational Changes 79 21 
Family Relationship 90 10 
Relational Pressures From Activities 80 20 
Relational Rewards At Work 56 44 
Financial Situation 47 53 
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• How do aircrew members currently cope with stress? 
  
Table 4.21 presents a breakdown of coping styles by performance level.  Scores 
indicating that a particular stress response style is strength or capability suggests that the 
manner of coping is being used beneficially for that crewmember, while the inability to 
use a coping style to one’ s benefit is suggested by strain- or distress-level performance. 









Self Care of Nutrition and Awareness 50 50 
Self Care of Exercise 93 07 
Self Care of Smoking and Alcohol 47 53 
Active Problem Solving of Be-informed 38 62 
Active Problem Solving of Plan 19 81 
Support Seeking 23 77 
Control in General 31 69 
Control in Behavior 24 76 
Flexibility in General 58 42 
Flexibility in Personal 27 73 
Time Management 30 70 
 
Most of the crew members report having their coping abilities hindered by a 
struggle to active problem solving of be-informed and plan.  Seventy-seven percent of 
respondents indicate difficulties in seeking help from others, tending instead to 
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withdraw control situations in their lives that are beyond their control.  About seventy 
percent of the respondents report an inability to manage their time in an organized 
manner.  
 
Pilots also struggle to control uncontrollable both for in behavior and general 
with respect to 76 and 69 percent respectively.  Fifty three percent of respondents 
neglect personal well-beings with smoking and alcohol.  However a high level of 
percentage (93 percent) do exercise to maintain their well-being.   Seventy-three percent 
of respondents are unwillingness to change directions when they face problems in 
personal relations, while fifty-eight respondents are changing directions to manage 
problems in general except personal. 
 
• To what extent are aircrews members experiencing physical, behavioral, or 
emotional symptoms that reflect chronic difficulty in managing life and 
work stress?  
 
Table 4.22 presents a breakdown of symptom types by performance level.  
Scores in the strength/capability range indicate a paucity of stress symptoms in that area 
while those in the strain and distress zones suggest a problematic level of 
symptomatology. 
 
Most of the respondents indicated few stress symptoms in any of the three areas. 
Analysis revealed that more than 75 percent of the respondents scored in the 
strength/capability range in all three areas, with the remaining in a symptom area.  One-
fourth (25 percent) of the respondents indicated a problematic degree of emotional 
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symptoms that harbor doubts, fears, worries, depression, and irritability.  The result in 
factor analysis also support that mostly seen symptoms in pilot’s life are emotional 
symptoms.  Twenty-one percent of respondents react to stress with behaviors that 
ultimately increase stress and cause further problems. Only fifteen percent of 
respondents feel severe pains, and illnesses. 
 









Physical symptoms 85 15 
Behavioral Symptoms 79 21 




The purpose of correlation analysis is to find whether there is a significant 
relationship between two variables.2  It is also a chance to discover the direction of the 
relation (negative, positive, or zero), and the strength (magnitude) of the relation 
between these two variables (Dancey and Reidy 1999). 
 
How those symptoms related to stressors, and coping styles are intended to find 
in this thesis.  To calculate the correlation between two variables that are measured on 
ordinal scale or that have been converted to ranks like the data used in this thesis, either 
                                                 
2 Variance-covariance matrix showed that there is no relation between factors in each group (stress 
causes, coping styles, and symptoms) because of being orthogonal factors.  However when we combined 
these factors as a whole, correlation may occur between stress symptoms and other factors. 
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“Kendall’s tau” or the “Spearman rho” correlation coefficient are appropriate 
procedures.  In non-parametric tests rho correlation coefficient is mostly used.  
Spearman rho can be viewed as a special case of Pearson’s “r” coefficient, which is 
used in parametric tests (Harris, 1998).  The only difference would be the case in which 
the entire population of interest have been measured and are not interested in 
generalizing beyond those scores.   
 
Since the data displays personal preferences and measured on an ordinal scale, 
the assumptions of parametric tests could not be achieved.  Therefore the thesis uses 
Spearman rho (ρ) correlation coefficient, which is used in non-parametric tests.  Table 
4.23 shows any relationship between stress symptoms and other factors.  
 
To interpret a Spearman rho (ρ) correlation coefficient, it is necessary to decide 
whether or not it is statistically significant with a confidence level.  The thesis is 
conducted with a 95% confidence limit (two-tailed p=0,05).  That is to say, given that 
there is a relationship between the variables, such a correlation is unlikely to occur   by 
chance in 95% of such cases collected at random.     
 
A positive Spearman rho (ρ) correlation coefficient means that higher ranks on 
one variable are associated with higher ranks on the other.  And higher absolute values 
of  “ρ” indicated a strong relationship between the variables.   
 
Physical symptoms were negatively correlated with Control in general (ρ =-.257), 
Active problem solving of plan (ρ =-.185), and Time management (ρ =-.282).  
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Respondents do not reflect of using time management, planning, and control in their 
physical symptoms to decrease stress makers.    
 







Work Changes .095 .154 .096 
Work Pressure at Work .200* .386* .299* 
Work Pressure from Uncertainty and 
Inadequate Resources 
.169 .415* .311* 
Work Pressure from Physical Conditions -.072 .015 -.095 
Work Rewards .272* .423* .488* 
Relational Changes .220* .155 .176 
Relational Pressures In Family 
Relationship 
.196* .111 .180* 
Relational Pressures From Activities .293* .318* .386* 
Relational Rewards At Work .164 .333* .243* 
Relational Rewards from Financial 
Situation 
.158 .354* .270* 
Self Care of Nutrition & Awareness -.073 -.146 -.122 
Self Care of Exercise -.123 -.151 -.207* 
Self Care of Smoking & Alcohol -.101 -.384* -.147 
Active Problem Solving of Be-informed .061 .181* .117 
Active Problem Solving of Plan -.185* -.314* -.150 
Support Seeking .044 .100 .202* 
Control in General -.257* -.289* -.264* 
Control in Behavior .130 .170 .183* 
Flexibility in General .324* .378* .570* 
Flexibility in Personal -.105 -.089 -.161 
Time Management -.282* -.285* -.177 
* Represents p< 0.05 
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Physical symptoms were positively correlated with Work pressure at work (ρ =. 
200), Work rewards (ρ =. 272), Relational changes (ρ =. 220), Relational pressures in 
family relationship (ρ =. 196), Relational pressures from activities (ρ =. 293), and 
Flexibility in general (ρ =. 324).     
 
It can be concluded that manifestations of chronic stress in the form of pain and 
illness were slightly associated with a ongoing work and personal 
relationships/situations, lack of feeling valued, and frustrations with support system.  
Increasing control and time management coping styles may give a chance to increase 
their resistance and to decrease physical symptoms. 
 
Behavioral symptoms were positively correlated with Work pressure at work    
(ρ =. 386), Work pressure from uncertainty and inadequate resources (ρ =. 415), Work 
rewards (ρ =. 423), Relational pressures from activities (ρ =. 318), Relational rewards at 
work (ρ =. 333), Relational rewards from financial situation (ρ =. 354), Active problem 
solving of be-informed (ρ =. 181), and Flexibility in general (ρ =. 378).  The correlation 
coefficients show that there are not strong correlations between stress symptoms.   
 
Self-defeating behaviors were associated with ongoing work and personal 
relations/situations as draining, extreme frustration with support system, using 
flexibility, and active problem solving techniques.   
 
Behavioral symptoms were also negatively correlated with Self care of smoking 
and alcohol (ρ =-.384), Active problem solving of plan (ρ =-.314), Control in general   
(ρ =-.289), Time management (ρ =-.285).  Respondents do not reflect of using time 
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management, self-care and control in their behavioral symptoms.  If they give 
importance more to these factors, they can decrease behavioral symptoms. 
 
Emotional symptoms were negatively correlated with Self care of exercise        
(ρ = -.207), and Control in general (ρ =-.264).   However emotional symptoms are 
positively correlated with Work pressure at work (ρ =.299), Work pressure from 
uncertainty and inadequate resources (ρ =.311), Work rewards (ρ =.488), Relational 
pressures in family relationship (ρ =.180), Relational pressures from activities (ρ =.386), 
Relational rewards at work (ρ =.243), Relational rewards from financial situation         
(ρ =.270), Support seeking (ρ=.202), Control in behavior (ρ=.183); significantly 
correlated with Flexibility in general factor (ρ =.570).   
 
Anxiety and depression were significantly associated with the ability of changes 
directions to manage problems.  Increasing self care, and control coping styles give the 
respondents opportunity to manage problems readily.  It is also slightly associated with 
pressures of work and personal relations as draining, extreme frustration with support 
system.  
 
It is mandatory to be aware of that a value of rho (ρ) that is nearly zero or not 
significant does not necessarily indicates that the two variables are unconnected.   It can 
be strongly said that there is no linear relationship between them.  There may well be a 
curvilinear or other complex relationship between variables, however, which of 










CONCLUSIONS AND IMPLICATIONS 
 
 
This chapter presents the findings and conclusions of the empirical analyses.  
The chapter ends with recommendations in order to provide a positive impact on safety 
and lower general aviation aircraft accidents; and recommends for future researches to 
this unit command in order to minimize stress and increase the performance of aircrew 




It is not always easy to define the term of stress, how it occurs, or what its 
symptoms will be.  The differences come from the perception of individuals, because 
stress affects each of people differently.  However, a generalized definition of stress 
could be drawn out.  It is a comparison with demands and capacities of the recent past 
and near future.  If capacities exceed the internal and external demands, people perceive 
no stress.  Otherwise they may feel stress that may cause disease. 
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This thesis intended to identify the causes of stress, coping styles performing by 
pilots, and physical, behavioral, or emotional symptoms experiencing by aircrews 
members.  Even the best pilots are subjected to significant preflight stresses that could 
restrict the ability to operate an aircraft safely.  Stress involving family, boss, work, 
finance, responsibilities, relatives, and others force the demands to be increased and 
exert insufficient capacities to cope with these demands.  
 
To identify a stress concept, a questionnaire was modified and applied to Army 
Aviation members.  The questionnaire has three main groups related to stress causes, 
coping styles, and stress symptoms separately.  Before making descriptive, and 
correlation analysis, factor analysis was applied to reduce the number of variables, 





Thirty-seven variables to identify the causes of stress (stressors) have been 
reduced to 10 factors after factor analysis have been applied.  69.289 percent of the total 
variance of the construct is explained by 10 rotated factors.  About 30% of the variance 
was not accounted for by the ten rotated factors.  It can be thought by either of 
measurement error or uniqueness to individual items. 
 
Table 4.6 explains the proposed scales and items for the construct of stress 
causes.  These stress factors are:  work changes; work pressures- relationship at work, 
uncertainty and inadequate resources, physical conditions; work rewards; relational 
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changes; relational pressures- from family relationship and from activities; relational 
rewards-at work and from financial situations. 
 
After the questionnaire was modified, the reliability analysis has to be 
implemented to assess the internal consistency of the scales.  Cronbach Alpha 
coefficient was used to determine the internal consistency.  Cronbach Alpha coefficient 
for stress causes is 0.8939, which represents that it is highly satisfactory coefficient as a 
whole measure.  After modifying the structure of the model in terms of factor and 
reliability analysis, the thesis continued with descriptive analysis, and correlation. 
 
To simplify results for descriptive purposes, the data were re-coded.  The scores 
for every variable in each factor were labeled as Strength, Capability, Strain, and 
Distress, to indicate the degree to which the crewmember was helped or hindered by 
that particular area.  Then, two groups were formed:  Strength and Capability, Strain 
and Distress.  Scores in the Strength and Capability zones reflect adequate functioning, 
while scores in the Strain and Distress zones areas reflect in need of attention. 
 
Respondents did not indicate extreme strain and distress performance level.  The 
most problematic cause of stress for the members of this unit was recent changes in the 
work environment with a frequency of 55%.  Changes at work, in responsibilities, in 
expectations and new commander can feel challenging and exciting, or stressful and 
burdensome, but they inevitably require energy and attention.  They disrupt the 
established patterns of interacting and may demand a redefinition of roles and 
structures.  When many changes take place in work, the necessary adjustments can feel 
overwhelming and draining. 
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Respondents also feel strain and distress from the uncertainty and inadequate 
resources.  They also feel job frustration with boring routine tasks, they have no idea 
about what they expect from the job.  Therefore, they indicate loss of commitment or 
dedication to the work.  Finally, recession in economy has affected the financial 
situations of aircrew, and they indicated inadequate salary and financial loss.  This 
situation made them feel strain and distress as it is expected. 
 
The members of this unit also indicated that there are not many ongoing, and 
daily pressures from family relationship and from activities.  Family relationships for 
this unit were strong and respondents felt strength and capability for this particular area.  
 
Relational changes were also strong and stable for this unit.  There are not many 
changes in life events such as separation, divorce, birth, adoption, death of a close 
family member or friend and changing in family activities.  Respondents did not 
perceive as constraining, difficult, or draining for this particular area.  Respondents also 
indicated that physical conditions did not seem dangerous, which it was not expected 
because of the hazardous conditions of work itself.  They also felt that workplace is not 




To identify the coping styles of aviators, forty-one variables have been reduced 
to 11 factors after factor analysis had been applied.  67.505 percent of the total variance 
of the construct is explained by 11 rotated factors.  About 30% of the variance was not 
accounted for by the eleven rotated factors.  
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The important thing is to reduce 41 variables to only 11 representative factors, 
which affords great economy of description.  That it cannot be expected the 
representation to be totally accurate has not been forgotten.  Table 4.12 shows the 
proposed the scales and items for the constructs after the factor analysis are 
implemented. 
 
Coping styles performed by army pilots to reduce stress level or to hinder their 
behaviors can be given as:  self care- nutrition and awareness; exercise; smoking and 
alcohol; active problem solving- planning and be informing; support seeking; control- in 
general and in behavioral; flexibility- in general and in personal; time management. 
 
The thesis also intended to identify the internal consistency of the questionnaire. 
Cronbach Alpha coefficient for coping styles is 0.7381, which represents a satisfactory 
coefficient as a whole measure.  After applying factor analysis and reliability analysis, 
further analysis such as descriptive, and correlation were implemented. 
 
The results indicated that respondents felt less strain and distress from stress 
causes (stressors) in and off the job.  This result gives them an opportunity to spend less 
effort to apply coping styles.  The respondents appear to be most capable of coping with 
stress through self care of exercise.  Aircrews feel that exercise made them relax and 
strengthen of well-being.  However, they ignore nutrition and smoking and alcohol.  
 
Other capability of coping styles is general flexibility.  They complete 
achievable tasks, and reach their goals with little distraction.  They make decisions and 
take actions consistent with their own priorities and values while maintaining a 
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willingness to implement new strategies to solve problems.  Hence, they avoid from 
pressures by being flexible.  However, respondents did not give a chance to personal 
flexibility.  That is to say, they show the characteristic property of Type A behavior; 
they are hard-driving and competitive, which is inconsistent with general flexibility.  
 
The primary hindrance to crewmembers’ ability to cope with stress is active 
problem solving style.  They do not put pressures aside, they do not feel relax, and they 
do not let people know when a task is too much or when they are too busy.  
 
In addition to this, they do not feel to use support seeking to diminish stress 
level.  Only 23% of respondents see the importance of support seeking to eliminate or 
decrease stressors.  Other struggle is to control the uncontrollable.  Type A personality 
people need to control their environment.  This situation may be beneficial in the 
cockpit, but it may be detrimental in other areas of life. 
 
Respondents also indicated struggling with effective time management.  They do 
not feel needing organized use of time.  They do not have plenty of time; they were not 
able to take time for themselves, and they could not find time for hobbies or outside 
interests.  Their life seems disorganized and chaotic.  These factors may hinder their 




The questionnaire had 42 variables to identify stress symptoms.  After analyzing 
factor analysis, original variables were diminished to 13 factors accounting for 71.134 
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percent of total variance.  Because of the limitations of factor analysis, however, it 
could not be perfectly implemented.  Therefore no further factor analysis was 
established.  The original scales are maintained.  Table 4.16 represents proposed scales 
and items for construct of stress symptoms.  These are: physical, behavioral, and 
emotional stress symptoms. 
 
The internal consistency of the stress symptoms was also measured.  Cronbach 
Alpha coefficient for stress symptoms is 0.9244, which represents that it is highly 
satisfactory coefficient as a whole measure.  Further paragraphs explain the findings 




A problematic level of physical symptoms such as pain or illness was reported 
by 15 percent of the respondents.  These symptoms are the bodily manifestations of 
chronic or excessive stress symptoms, including back pain, muscle tension, headaches, 
and grinding teeth.  
 
To identify any relationships between the physical symptoms and other factors 
(stress causes and coping styles), the thesis is intended to find the correlation between 
factors.  Since factors are orthogonal factors that reflect less correlation between each 
other, Spearman rho (ρ) correlation coefficient was expected small.   
 
It was found that physical symptoms were negatively correlated with Control in 
general, Active problem solving of plan, and Time management.  That is, respondents 
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do not reflect of using time management, planning, and control in their physical 
symptoms to decrease stress makers.    
 
Physical symptoms were positively correlated with Work pressure at work, 
Work rewards, Relational changes, Relational pressures in family relationship, 
Relational pressures from activities, and Flexibility in general.  However, all these 
factors do not have a significant correlation between physical symptoms.  
 
It can be concluded that manifestations of chronic stress in the form of pain and 
illness were slightly associated with a ongoing work and personal 
relationships/situations, lack of feeling valued, and frustrations with support system.  
Increasing control, planning, and time management coping styles may give a chance to 




A problematic level of behavioral symptoms such as overeating; smoking; 
drinking alcoholic beverages; taking tranquilizers; taking aspirin and other pain 
relievers; criticizing, blaming, or ridiculing others were reported by 21 percent of the 
respondents.  These symptoms may react to stress with behaviors that ultimately 
increase stress and cause more problems. 
 
To identify any relationships between the behavioral symptoms and other 
factors, the correlational analysis is applied.  Since factors are orthogonal factors that 
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reflect less correlation between each other, less Spearman rho (ρ) correlation coefficient 
was expected small.   
 
It was found that behavioral symptoms were positively correlated with Work 
pressure at work, Work pressure from uncertainty and inadequate resources, Work 
rewards, Relational pressures from activities, Relational rewards at work, Relational 
rewards from financial situation, Active problem solving of be-informed, and Flexibility 
in general.  
 
Behavioral symptoms were also negatively correlated with Self care of smoking 
and alcohol, Active problem solving of plan, Control in general, and Time management. 
Respondents do not reflect of using time management, self-care and control in their 
behavioral symptoms.  The correlation coefficients show that there are not strong 




A problematic level of emotional symptoms such as nervousness or anxiety, 
worrying, irritable, angry, fatigue, low energy, emotionally drained, depressed, fearful, 
hopeless, and difficulty concentrating was reported by 25 percent of the respondents.  
These symptoms may harbor emotional feelings and may increase stress internally that 
may cause more problems. 
 
To identify any relationships between the emotional symptoms and other factors, 
the correlational analysis is implemented.  Since factors are orthogonal factors that 
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reflect less correlation between each other, less Spearman rho (ρ) correlation coefficient 
was expected.   
 
It was found that emotional symptoms were negatively correlated with Self care 
of exercise, and Control in general.  Increase in control, and self-care may cause to 
decrease emotional symptoms.  However emotional symptoms are positively correlated 
with Work pressure at work, Work pressure from uncertainty and inadequate resources 
Work rewards, Relational pressures in family relationship, Relational pressures from 
activities, Relational rewards at work, Relational rewards from financial situation, and 
significantly correlated with Flexibility in general factor.  If these stressors increase, 
emotional symptoms of respondents may also increase. 
 
Anxiety and depression were significantly associated with the ability of change 
directions to manage problems.  Increasing self-care, and control coping styles give the 
respondents opportunity to manage problems readily.  It is also slightly associated with 





This study intended to demonstrate a stress assessment device for the Army 
Aviation pilots’ strengths and weaknesses in terms of sources of stress, and coping 
skills.  In addition, the assessment examines three areas of stress symptoms for potential 
problems, which might ultimately affect the unit’s operational effectiveness.  Finally, it 
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provides a quantitative data to examine relationships between their sources of stress, 
coping styles, and stress-related symptoms. 
 
The results may be used to suggest organizational changes.  For example, 
members of the Army Aviation unit assessed in the current study perceived excessive 
work changes, uncertainty and inadequate resources, financial loss as the significant 
sources of stress in their lives.  The command may:  
 
Alleviate some ongoing stressors.  First of all the command has to identify the 
work changes in which pilots perceive as most stressful.  This unit perceived conflicts, 
unclear job expectations, unclear resources; and changes in responsibilities, 
commanders, or expectations as stressors.  
 
Examine the identified areas to find any parts of the pressures that can be 
changed.  For example, can crewmembers be given more input, freedom, flexibility, or 
less responsibility?  The unit needs to redefine the roles and work structures.   
 
Make adjustments on financial situation.  Although recession in economy has 
affected the financial situations of aircrew, it is important to increase salary to reduce 
stressors. 
 
Another problem area for this unit was found to have lack of a coping style that 
emphasizes active, flexible problem solving, control the uncontrollable, a refusal of help 
from others, and time management.  A stress intervention might benefit for this unit by 
teaching crew members to: 
 90 
Remind the importance of self-imposed stress that can be controllable by 
individuals.  Getting rid off alcohol consumption, drug abuse, tobacco use, inadequate 
diet and nutrition; performing self-medication; balancing social-culture, job-related 
situations, and family; making physical activities to increase physical fitness; and 
promoting the knowledge of flights requirements are the most important ones to 
increase the pilots ability to fly safely, and to decrease the occurrence of stress.  For 
example, the most five important self-imposed stress mentioned among U.S. pilots is 
symbolized by the word DEATH (Drug, Exhaustion, Alcohol, Tobacco, and 
Hypoglycemia) (Gata Hava ve Uzay Hekimliği Merkezi, 1995).  Being aware of self-
imposed stress may diminish the occurrence of stress. 
 
Find methods of active problem solving and being flexibility techniques.  Active 
problem solving techniques must have to be consistent with the goals.  Aircrew 
members also have ability to change directions in order to manage problems. 
 
Remind the importance of time management and support seeking from others.  
The unit assessment shows that they are unwilling to share their thoughts especially 
when they are under stress.  Furthermore, they have to learn that disorganized use of 
time can do nothing to eliminate stress. 
 
If commanders are aware of psychical, behavioral, and emotional symptoms, 
they may focus on stress causes and coping styles factors, which may affect the aircrew 
members.  Then, they may take precautions to decrease the negative impact of stress on 
pilots’ psychical, behavioral, and emotional equilibrium.  
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The command can also apply the universal stress management programs.  It is 
known that the nature of stress depends on the type of threats, its intensity, its duration, 
and how the person views it.  All this would suggest the specificity in predicting 
stressors, stress resistance or stress symptoms.  Therefore if the leaders supply (or 
individuals themselves) high stress tolerance, there may not be seen any problem. 
 
Recognizing stress is important both for individuals and managers 
(commanders).  To minimize stress and stress makers, it is necessary to identify 
stressors first.  Usually physical symptoms and behavioral symptoms (especially for 
organizations) are more noticeable than emotional symptoms. 
 
Understanding stress gives an opportunity to take actions in advance, 
nevertheless, there are some myths about stress as Carlisle (2001) stated in his paper.  
People have to fully comprehend these misunderstandings before applying stress coping 
techniques or programs. Stress is not the same for everybody; each individual responds 
stress differently.  Because of this fact, leaders and individuals have to manage specific 
programs as well as a universal stress management programs.  
 
Stress is not necessarily bad.  A little amount of stress must be imposed to make 
a stimulus; otherwise life may be dull and unmotivated.  The important point here is 
how much stress will have to be imposed, because stress level differs from individual to 
individual.  Well-managed stress makes people productive and makes life challenging. 
 
Stress may be seen in every fields of life.  However people can plan their life or 
their employees’ life.  Stress does not overwhelm them.  There is not a best coping 
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styles either.  Leaders have to apply specific methods to decrease stress for their 
subordinates.  
 
If a person does not have any symptoms, it does not mean that he/she has no 
stress.  Individuals may not be aware of stress or may hide them.  Leaders have to be 
careful for recognizing stress.  Leaders or individuals also require more attention even 
for the minor stress symptoms such as headaches, and stomach problems.  These are the 
early warnings of stress and little effort may overcome the problems. 
 
After recognizing stress, leaders have to apply effective stress management 
programs in their organizations to prevent detrimental effects of stress.  It should not be 
forgotten that managing stress for one person or for one organization may not fit for 
others.  This situation is also related to leaders’ competence. 
 
Leaders are responsible for assessment of combat stress.  They may apply a 
rehabilitation program that range from education seminars to caring in hospital.  
Education and training also have to be supplied for subordinates and managers. 
 
Managing preflight stress increase pilot’s attention and awareness in flight.  
Although this thesis does not include flight stresses, managing flight stress is also 
important.  For this reason crew resource management (CRM) courses have to be 
applied.  As Helmreich, Merritt, and Wilhelm (1999) stated that CRM training supplies 
effective crew coordination, team building, situation awareness, and stress management.  
It can also increase the safety and efficiency of flight.  Moreover, it can decrease the 
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frequency of crew-based errors.  It can be briefly said that CRM is a tool that 
organizations can use to manage error in flight. 
 
The leaders have to apply ongoing stress assessment survey within a period of 
time to measure employees’ stress level.  Assessing employees` stress level gives the 
opportunity to know precisely what is causing them, what is going on, and then leaders 
can readily perform different stress-managing techniques and programs.  
 
There is one more thing to be said for individuals:  although organizations create 
stress, all employees in that environment do not suffer in the same degree, at the same 
time.  Some employees think one way and experience difficulties, and others think 
another way and feel strain.  As Klarreich (1990) points out that ‘‘we do ourselves in’’, 
not the organization “doing us in”.  Therefore, in order to reduce distress, individuals 
first examine what is going on inside their heads.  Personalities such as type A behavior 
can make stress worse, or such as high level of self-esteem can help stress more 
manageable.  So, managers (commanders) also have to focus more on personalities. 
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This assessment should take about 35-40 minutes to complete.  It will provide 
information about your environment, coping responses, and symptoms of distress.  In a 
sense, it will provide a “snapshot” of the state of your stress level at this time.  This will 
be invaluable in designing your unit’ s stress management program.  Complete each 
scale by circling the number (3,2,1, or 0) in the column that best describes your 
response to each statement.  If you are uncertain as to when something occurred, use 
your best guess.  Answer each question as best you can.  Do not leave any question 
unanswered.  Work quickly and stick to your initial response.  Try to be as honest as 
possible.  If you have trouble answering a question, think of how a friend or co-worker 




Years of flying:  1 to 5 ___ 6 to 10 ___ 11 to 15 ___ 16 or more ___ 
Pilot’s status:  instructor pilot ___ test pilot ___ fleet pilot___ 










For each of the changes and pressures listed below, indicate how much or how 
little each has been a source of stress to you.  
 
         Great (3) Moderate (2) Little  (1) None/Did not occur (0) 
V1 Change in work location or conditions 3 2 1 0 
V2 Change in responsibilities (promotion, demotion, or 
transfer) 
3 2 1 0 
V3 Physically difficult or hazardous work conditions 3 2 1 0 
V4 Change in expectations, or job role 3 2 1 0 
V5 New commander 3 2 1 0 
V6 Workplace is bleak, uncomfortable, or depressing 3 2 1 0 
V7 Your separation or divorce 3 2 1 0 
V8 Death of a close family member or friend 3 2 1 0 
V9 Change in family activities 3 2 1 0 
V10 New family member (birth, adoption) 3 2 1 0 
V11 Serious illness or injury in family 3 2 1 0 
V12 Conflict with subordinates 3 2 1 0 
V13 Conflict with supervisor 3 2 1 0 
V14 Too many job tasks and responsibilities 3 2 1 0 
V15 Boring routine tasks 3 2 1 0 
V16 Confused or unclear expectation 3 2 1 0 
V17 Conflicting or competing demands 3 2 1 0 
V18 Can’ t get the resources (information, help) I need 3 2 1 0 
V19 Deadline pressures 3 2 1 0 
V20 Responsibility for others 3 2 1 0 
V21 No recognition for work well done 3 2 1 0 
V22 Too many people telling me what to do 3 2 1 0 
V23 Office politics 3 2 1 0 
V24 Not sure where I stand with my supervisor/rater 3 2 1 0 
V25 Job does not use my skills and abilities 3 2 1 0 
V26 Have not gotten what I expected/wanted from my job 3 2 1 0 
V27 Loss of commitment or dedication to work 3 2 1 0 
V28 Inadequate salary 3 2 1 0 
V29 Conflict with co-workers or supervisor 3 2 1 0 
V30 Financial loss or diminished income 3 2 1 0 
V31 Conflicts with mate 3 2 1 0 
V32 Pressures from in-laws, family 3 2 1 0 
V33 Problems with children/housemate 3 2 1 0 
V34 Conflict over household tasks 3 2 1 0 
V35 Not enough time with family/friends 3 2 1 0 
V36 Work-family conflict 3 2 1 0 




For each statement, indicate how often or to what degree it describes your 
behavior.           
  
         Almost Always (3) Sometimes (2) Rarely  (1) Never (0)                
V1     Avoid sugar 3 2 1 0 
V2 Avoid fat 3 2 1 0 
V3 Do vigorous aerobic exercise 3 2 1 0 
V4 Do stretching or yoga 3 2 1 0 
V5 Aware of tension in my body when it occurs 3 2 1 0 
V6 Have a physician I trust who knows me well 3 2 1 0 
V7 Relax and take time off 3 2 1 0 
V8 Avoid smoking and alcohol  3 2 1 0 
V9 I anticipate and plan ahead to meet challenges 3 2 1 0 
V10 I deal with things soon after they come up 3 2 1 0 
V11 I find it hard to get involved in what I am doing 3 2 1 0 
V12 I know how to say “no” 3 2 1 0 
V13 I do minor tasks to avoid doing major ones 3 2 1 0 
V14 When things are difficult I get tired or lose concentration 3 2 1 0 
V15 I try to find someone who can handle a difficult situation 3 2 1 0 
V16 I talk over difficult situations with someone I trust 3 2 1 0 
V17 I seek advice and support from others 3 2 1 0 
V18 I let people know about uncomfortable feelings that are 
getting in the way of our work 
3 2 1 0 
V19 I let people know when a task is too much or I’ m too busy 3 2 1 0 
V20 I am able to take time for myself 3 2 1 0 
V21 I find it hard to make time for personal errands 3 2 1 0 
V22 I eat rapidly and finish meals before other people 3 2 1 0 
V23 I get impatient when someone is doing a job that I could 
do quicker 
3 2 1 0 
V24 I find time for hobbies or outside interests 3 2 1 0 
V25 I hurry even when I have plenty of time 3 2 1 0 
V26 I set unrealistic deadlines for myself 3 2 1 0 
V27 I push to finish a task, even when I am tired 3 2 1 0 
V28 I am hard-driving and competitive 3 2 1 0 
V29 I find it hard to wait 3 2 1 0 
V30 I decide certain problems are not worth worrying about 3 2 1 0 
V31 I relax myself when tension builds up 3 2 1 0 
V32 I can see the humorous side of situation 3 2 1 0 
V33 I often put things aside for while to get perspective on 
them 
3 2 1 0 
V34 I put pressures in their place and do not let them 
overwhelm me  
3 2 1 0 
V35 I make several alternate plans to deal with situations 3 2 1 0 
V36 When I face a problem, I try to get a clear focus on what I 
could do about it 
3 2 1 0 
V37 I avoid doing important things 3 2 1 0 
V38 I find it difficult to complete things 3 2 1 0 
V39 Distractions keep me from doing what I want 3 2 1 0 
V40 There is time to accomplish what I expect to do 3 2 1 0 
V41 I do more than I have to on tasks, rather than get on to 
other things 




For each of the symptoms listed, indicate how often it has occurred for you. 
 
 
         Nearly every day (3) Every week (2) Once or twice (1) Never (0)               
V1    Muscle tension 3 2 1 0 
V2 Back pain  3 2 1 0 
V3 Headache  3 2 1 0 
V4 Grinding teeth 3 2 1 0 
V5 Stomach aches or upset 3 2 1 0 
V6 Heartburn 3 2 1 0 
V7 Diarrhea 3 2 1 0 
V8 Constipation 3 2 1 0 
V9 Abdominal pain 3 2 1 0 
V10 Cold or hay fever 3 2 1 0 
V11 Chest pain 3 2 1 0 
V12 Shortness of breathes 3 2 1 0 
V13 Skin rash 3 2 1 0 
V14 Dry mouth or sore throat 3 2 1 0 
V15 Loss of appetite 3 2 1 0 
V16 Overeating 3 2 1 0 
V17 Smoking 3 2 1 0 
V18 Drinking alcoholic beverages 3 2 1 0 
V19 Taking tranquilizers 3 2 1 0 
V20 Taking aspirin and other pain relievers 3 2 1 0 
V21 Taking other drugs 3 2 1 0 
V22 Criticizing, blaming, or ridiculing others 3 2 1 0 
V23 Feeling victimized or taken advantage of 3 2 1 0 
V24 Watching TV (over 2 hours a day) 3 2 1 0 
V25 Difficulty meeting commitments or completing tasks 3 2 1 0 
V26 Resent people I encounter at work 3 2 1 0 
V27 Hard to pay attention to work tasks 3 2 1 0 
V28 Distant and uninvolved at work 3 2 1 0 
V29 Nervousness or anxiety 3 2 1 0 
V30 Cannot turn off certain thoughts 3 2 1 0 
V31 Worrying 3 2 1 0 
V32 Irritable; angry emotional outbursts 3 2 1 0 
V33 Fatigue 3 2 1 0 
V34 Low energy 3 2 1 0 
V35 Apathetic; nothing seems important 3 2 1 0 
V36 Emotionally drained 3 2 1 0 
V37 Depressed 3 2 1 0 
V38 Fearful 3 2 1 0 
V39 Hopeless 3 2 1 0 
V40 Difficulty concentrating 3 2 1 0 
V41 Mind going blank 3 2 1 0 
V42 Forgetting important things 3 2 1 0 
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APPENDIX B.  SPSS ANALYSES OUTPUTS OF STRESS CAUSES 
 
FACTOR ANALYSES (INITIAL) 
 
 






































































































































8.502 22.98 22.979 8.502 22.98 22.979 3.482 9.411 9.411
3.230 8.729 31.708 3.230 8.729 31.708 3.408 9.211 18.623
2.726 7.367 39.074 2.726 7.367 39.074 2.788 7.536 26.158
2.172 5.871 44.946 2.172 5.871 44.946 2.566 6.935 33.094
1.785 4.824 49.770 1.785 4.824 49.770 2.449 6.619 39.713
1.582 4.275 54.045 1.582 4.275 54.045 2.329 6.294 46.006
1.523 4.117 58.162 1.523 4.117 58.162 2.316 6.258 52.265
1.415 3.825 61.987 1.415 3.825 61.987 2.197 5.938 58.203
1.114 3.010 64.996 1.114 3.010 64.996 2.060 5.568 63.771






























































































Extraction Method: Principal Component Analysis.
 
Component Score Covariance Matrix
1.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
.000 1.000 .000 .000 .000 .000 .000 .000 .000 .000
.000 .000 1.000 .000 .000 .000 .000 .000 .000 .000
.000 .000 .000 1.000 .000 .000 .000 .000 .000 .000
.000 .000 .000 .000 1.000 .000 .000 .000 .000 .000
.000 .000 .000 .000 .000 1.000 .000 .000 .000 .000
.000 .000 .000 .000 .000 .000 1.000 .000 .000 .000
.000 .000 .000 .000 .000 .000 .000 1.000 .000 .000
.000 .000 .000 .000 .000 .000 .000 .000 1.000 .000












1 2 3 4 5 6 7 8 9 10
Extraction Method: Principal Component Analysis.  






.706          
.697          
.659          
.637          
.628          
.613          
.610          
.600          
.591          
.583          
.566          
.554          
.537         .460
.508          
.504          
.487          
.486          
.485          
.483  -.481        
.480          
          
          
 .514         
 .491         
 .477         
 .476 .468        
 .466         
          
          
          
  .538        
  -.509        
.474  -.489        
          
          
  -.461 .530       






































1 2 3 4 5 6 7 8 9 10
Component
Extraction Method: Principal Component Analysis.
10 components extracted.a.  
 
Rotated Component Matrix a
.796          
.788          
.766          
.677          
 .788         
 .734         
 .608         
 .571         
 .560         
 .546         
  .862        
  .834        
  .731        
   .734       
   .731       
   .678       
   .652       
          
    .750      
    .710      
    .549      
    .523      
     .739     
     .668     
     .622     
     .534     
      .883    
      .879    
       .712   
       .541   
       .531   
          
        .680  
.510        .604  
        .570  
         .745






































1 2 3 4 5 6 7 8 9 10
Component
Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 11 iterations.a.  
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FACTOR ANALYSES (MODIFIED) 
 
 

































































































































8.149 23.282 23.282 8.149 23.282 23.282 3.419 9.768 9.768
3.053 8.723 32.005 3.053 8.723 32.005 3.255 9.300 19.067
2.714 7.753 39.758 2.714 7.753 39.758 2.695 7.699 26.766
2.127 6.077 45.834 2.127 6.077 45.834 2.539 7.254 34.020
1.711 4.889 50.723 1.711 4.889 50.723 2.438 6.965 40.985
1.542 4.405 55.128 1.542 4.405 55.128 2.260 6.458 47.443
1.520 4.343 59.471 1.520 4.343 59.471 2.177 6.219 53.663
1.354 3.868 63.339 1.354 3.868 63.339 2.086 5.961 59.623
1.073 3.065 66.405 1.073 3.065 66.405 1.904 5.439 65.062


























































































Extraction Method: Principal Component Analysis.
 
 
Component Score Covariance Matrix
1.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
.000 1.000 .000 .000 .000 .000 .000 .000 .000 .000
.000 .000 1.000 .000 .000 .000 .000 .000 .000 .000
.000 .000 .000 1.000 .000 .000 .000 .000 .000 .000
.000 .000 .000 .000 1.000 .000 .000 .000 .000 .000
.000 .000 .000 .000 .000 1.000 .000 .000 .000 .000
.000 .000 .000 .000 .000 .000 1.000 .000 .000 .000
.000 .000 .000 .000 .000 .000 .000 1.000 .000 .000
.000 .000 .000 .000 .000 .000 .000 .000 1.000 .000












1 2 3 4 5 6 7 8 9 10
Extraction Method: Principal Component Analysis.  








.707          
.699          
.668          
.639          
.632          
.623          
.612          
.607          
.605          
.575          
.554          
.542          
.512          
.491          
.488          
.486          
.481          
.475      .455    
.451          
          
 .510         
 .499 .467        
 .476         
 .456         
          
          
  .539        
  -.508        
.474  -.488        
.474  -.487        
          
          
.456   .505       
   .492       




































1 2 3 4 5 6 7 8 9 10
Component
Extraction Method: Principal Component Analysis.
10 components extracted.a. 
 
 
Rotated Component Matrix a
.798          
.785          
.768          
.689          
 .779         
 .750         
 .657         
 .562         
 .543         
 .504         
  .864        
  .847        
  .745        
   .756       
   .712       
   .573       
   .522       
    .760      
    .746      
    .690      
    .652      
     .884     
     .883     
      .726    
      .724    
      .654    
      .458    
       .707   
       .584   
       .569   
        .726  
.483        .640  
        .526  
         .734




































1 2 3 4 5 6 7 8 9 10
Component
Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 11 iterations.a. 
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APPENDIX C. SPSS ANALYSES OUTPUTS OF COPING STYLES 
 
FACTOR ANALYSES (INITIAL) 
 
 





























































































































6.610 16.123 16.123 6.610 16.123 16.123 4.588 11.190 11.190
4.031 9.833 25.955 4.031 9.833 25.955 3.653 8.909 20.099
3.056 7.453 33.408 3.056 7.453 33.408 2.869 6.997 27.096
2.721 6.637 40.045 2.721 6.637 40.045 2.551 6.221 33.316
2.241 5.465 45.510 2.241 5.465 45.510 2.292 5.590 38.906
1.859 4.534 50.044 1.859 4.534 50.044 2.225 5.426 44.332
1.609 3.923 53.967 1.609 3.923 53.967 2.165 5.281 49.613
1.472 3.589 57.557 1.472 3.589 57.557 1.943 4.738 54.351
1.385 3.378 60.935 1.385 3.378 60.935 1.818 4.434 58.785
1.142 2.786 63.721 1.142 2.786 63.721 1.814 4.424 63.209





































































































Extraction Method: Principal Component Analysis.
 
Component Score Covariance Matrix
1.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
.000 1.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
.000 .000 1.000 .000 .000 .000 .000 .000 .000 .000 .000
.000 .000 .000 1.000 .000 .000 .000 .000 .000 .000 .000
.000 .000 .000 .000 1.000 .000 .000 .000 .000 .000 .000
.000 .000 .000 .000 .000 1.000 .000 .000 .000 .000 .000
.000 .000 .000 .000 .000 .000 1.000 .000 .000 .000 .000
.000 .000 .000 .000 .000 .000 .000 1.000 .000 .000 .000
.000 .000 .000 .000 .000 .000 .000 .000 1.000 .000 .000
.000 .000 .000 .000 .000 .000 .000 .000 .000 1.000 .000













1 2 3 4 5 6 7 8 9 10 11
Extraction Method: Principal Component Analysis.  




.665           
-.652           
-.641           
-.633           
.606           
.595           
.581           
.579           
.570           
-.563 .503          
.557           
.526           
-.503           
.471           
.465           
.465           
           
 .624          
-.529 .557          
 .556          
 .480          
           
           
           
  .572         
  .561  -.468       
  .556   .543      
  .463         
           
           
           
   -.564        
   .530        
   .499        
  .500   .680      
           
      -.655     
      -.517     
           
       -.544    










































1 2 3 4 5 6 7 8 9 10 11
Component
Extraction Method: Principal Component Analysis.
11 components extracted.a.  
Rotated Component Matrix a
.810           
.797           
.796           
.769           
.761           
.567           
-.563           
 .791          
 .725          
 .708          
 .703          
 .513          
           
  .724         
  -.654         
  .649         
  -.620         
  .588         
  .575         
   .788        
   .774        
   .747        
    .727       
    .696       
    .696       
    .518       
     .874      
     .811      
     .604      
      .709     
      .688     
      .674     
       .725    
       .691    
       .598    
        .823   
        .814   
         .721  
         .606  
         .559  










































1 2 3 4 5 6 7 8 9 10 11
Component
Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 10 iterations.a.  
 















































































































































6.313 16.19 16.19 6.313 16.19 16.19 4.517 11.58 11.58
3.976 10.20 26.38 3.976 10.20 26.38 3.442 8.825 20.41
2.983 7.650 34.03 2.983 7.650 34.03 2.856 7.322 27.73
2.688 6.893 40.93 2.688 6.893 40.93 2.520 6.462 34.19
2.183 5.599 46.53 2.183 5.599 46.53 2.237 5.736 39.93
1.777 4.556 51.08 1.777 4.556 51.08 2.179 5.587 45.51
1.606 4.118 55.20 1.606 4.118 55.20 2.090 5.359 50.87
1.383 3.547 58.75 1.383 3.547 58.75 1.807 4.634 55.51
1.291 3.310 62.06 1.291 3.310 62.06 1.729 4.435 59.94
1.085 2.781 64.84 1.085 2.781 64.84 1.659 4.254 64.20

































































































Extraction Method: Principal Component Analysis.
 
Component Score Covariance Matrix
1.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
.000 1.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
.000 .000 1.000 .000 .000 .000 .000 .000 .000 .000 .000
.000 .000 .000 1.000 .000 .000 .000 .000 .000 .000 .000
.000 .000 .000 .000 1.000 .000 .000 .000 .000 .000 .000
.000 .000 .000 .000 .000 1.000 .000 .000 .000 .000 .000
.000 .000 .000 .000 .000 .000 1.000 .000 .000 .000 .000
.000 .000 .000 .000 .000 .000 .000 1.000 .000 .000 .000
.000 .000 .000 .000 .000 .000 .000 .000 1.000 .000 .000
.000 .000 .000 .000 .000 .000 .000 .000 .000 1.000 .000













1 2 3 4 5 6 7 8 9 10 11
Extraction Method: Principal Component Analysis.  








-.663           
.661           
-.651           
-.641           
.592           
.585           
.581   .454        
-.577 .497          
.564           
.546           
.528           
-.518           
-.468           
.464           
           
           
 .643          
 .572          
-.541 .545          
 .504          
 .453          
           
           
  .588         
  .549         
  .543         
           
   .563        
   -.524        
   .499        
   .485        
  .541   -.598      
           
      -.674     
      -.490     
      -.463   -.458  
           
           








































1 2 3 4 5 6 7 8 9 10 11
Component
Extraction Method: Principal Component Analysis.
11 components extracted.a.  
Rotated Component Matrix a
.810           
.803           
.797           
.778           
.764           
.573           
-.552           
 .800          
 .723          
 .716          
 .713          
 .496          
  .727         
  -.655         
  .653         
  -.608         
  .590         
  .578         
   .791        
   .780        
   .738        
    .727       
    .708       
    .702       
    .500       
     .871      
     .796      
     .618      
      .713     
      .703     
      .668     
       .814    
       .810    
        .703   
        .605   
        .564   
         .818  
         .624  








































1 2 3 4 5 6 7 8 9 10 11
Component
Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization.






APPENDIX D. SPSS ANALYSES OUTPUTS OF STRESS SYMPTOMS 
 
FACTOR ANALYSES (INITIAL) 
 
 

































































































































12.374 29.46 29.46 12.374 29.46 29.46 6.824 16.25 16.25
2.179 5.187 34.65 2.179 5.187 34.65 4.294 10.22 26.47
1.916 4.563 39.21 1.916 4.563 39.21 2.722 6.481 32.95
1.654 3.938 43.15 1.654 3.938 43.15 2.002 4.768 37.72
1.595 3.798 46.95 1.595 3.798 46.95 1.916 4.561 42.28
1.553 3.697 50.64 1.553 3.697 50.64 1.820 4.334 46.62
1.440 3.429 54.07 1.440 3.429 54.07 1.684 4.011 50.63
1.391 3.313 57.39 1.391 3.313 57.39 1.599 3.808 54.43
1.291 3.075 60.46 1.291 3.075 60.46 1.537 3.661 58.09
1.248 2.972 63.43 1.248 2.972 63.43 1.433 3.413 61.51
1.137 2.707 66.14 1.137 2.707 66.14 1.418 3.376 64.88
1.071 2.549 68.69 1.071 2.549 68.69 1.398 3.328 68.21





































































































Extraction Method: Principal Component Analysis.
 
 
Component Score Covariance Matrix
1.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
.000 1.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
.000 .000 1.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
.000 .000 .000 1.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
.000 .000 .000 .000 1.000 .000 .000 .000 .000 .000 .000 .000 .000
.000 .000 .000 .000 .000 1.000 .000 .000 .000 .000 .000 .000 .000
.000 .000 .000 .000 .000 .000 1.000 .000 .000 .000 .000 .000 .000
.000 .000 .000 .000 .000 .000 .000 1.000 .000 .000 .000 .000 .000
.000 .000 .000 .000 .000 .000 .000 .000 1.000 .000 .000 .000 .000
.000 .000 .000 .000 .000 .000 .000 .000 .000 1.000 .000 .000 .000
.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 1.000 .000 .000
.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 1.000 .000
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Extraction Method: Principal Component Analysis.  








.772             
.750             
.747             
.746             
.733             
.726             
.721             
.717             
.714             
.696             
.675             
.672             
.669             
.655             
.633             
.613             
.582             
.574             
.571             
.556             
.541             
.531             
.510             
             
             
             
             
.570 .582            
.480 .531            
 .467            
             
   -.49          
   .472          
             
    .493         
             
             
       -.53      
.493        -.61     
          -.52   
             











































1 2 3 4 5 6 7 8 9 10 11 12 13
Component
Extraction Method: Principal Component Analysis.
13 components extracted.a.  
 
Rotated Component Matrix a
.770             
.760             
.755             
.691             
.653             
.643             
.642             
.585             
.526             
.526             
.520             
.494 .451            
             
 .809            
 .753            
 .661            
 .576            
.527 .545            
 .513   .483         
  .808           
  .806           
  .562           
  .543           
   .742          
   .568          
   .478          
   .464          
    .676         
    .590         
     .785        
     .727        
             
      .774       
       .763      
       .748      
        .836     
             
         .865    
          .669   
.511          .522   
           .813  











































1 2 3 4 5 6 7 8 9 10 11 12 13
Component
Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization.




APPENDIX E. THE SOCIAL READJUSTMENT RATING SCALE 
 
Life Crisis Units (LCU)          and        the Probability of Illness 
300 or above                 80%+ 
200-299                  50% 
     150-199                         33% 
       
The LCU table (events and LCUs) is shown below:  
      Death of spouse                          100 
      Divorce                                          73 
      Separation                             65 
      Jail term                                                   63 
      Death of close family member                   63 
      Personal illness or injury               53 
      Marriage                                      50 
      Fired at work                               47 
      Marital réconciliation           45 
      Retirement                                   45 
      Change in health of family member          44 
      Pregnancy                                    40 
      Sex difficulties            39 
      Gain of new family member                  39 
      Business readjustment                 38 
      Change in financial state             38 
      Death of close friend                     37 
      Change to a different line of work         36 
 114 
      Change in number of arguments with spouse   35 
      A large mortgage or loan                     30 
      Foreclosure of mortgage or loan               30 
      Change in responsibilities at work            29 
      Son or daughter leaving home                  29 
      Trouble with in-laws                          29 
      Outstanding personal achievement           28 
      Spouse begins or stops work                   26 
      Begin or end of school or college             26 
      Change in living conditions                   25 
      Change in personal habits                     24 
      Trouble with boss                         23 
      Change in work hours or conditions    20 
      Change in residence                    20 
      Change in school or college                   20 
      Change in recreation                          19 
      Change in church activities                   19 
      Change in social activities                   18 
      A moderate loans or mortgage                  17 
      Change in sleeping habits                     16 
      Change in number of family get-togethers    15 
      Change in eating habits                       15 
      Holiday                                        13 
      Christmas                                        12 
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